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New  York  State  Science  Teachers  Association 


PROCEEDINGS  OF  THE 

SIXTH  ANNUAL  CONFERENCE 

Held  at  Syracuse  University^  Syracuse,  I>ecember  27-28,  1901 

SUMMARY  OF  SESSIONS 

Friday,  December  27,  9.80  a.  m. 

Meeting  of  executive  council 

Begistration 

Opening  session;  called  to  order  by  Professor  Charles  W.  Har- 
oiTT,  Syracuse  University 

Address  of  welcome 

Professor  Charles  W.  Hargitt 

Besponse 

Professor  Franklin   W.   Barrows,   Buffalo  Central  High 
School,  president-elect 

Value  of  Research  Work  in  the  Training  of  the  Science  Teacher 
Professor  Samuel  J.  Saunders,  Hamilton  College,  Clinton 
Discussion 
Professor  Charles  W.  Hargitt,  Syracuse  University 
Professor  A.  J.  Grout,  Brooklyn  Boys  High  School 
Inspector  Arthur  G.  Clement,  Regents  office,  Albany 
Professor  Franklin  N.  Jewett,  Fredonia  Normal  School 
Professor  George  M.  Turner,  Masten   Park   High  School, 

Buffalo 
Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 
Professor  Samuel  J.  Saunders,  Hamilton  College 
Professor  Albro  D.  Morrill,  Hamilton  College,  Clinton 
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Friday,  2  p.  m. 

General  session 
The  Study  of  Types 

Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 

Discussion 

Professor  Grant  Karr,  Oswego  Normal  School 

Professor  Charles  W.  Hargitt,  Syracuse  University 

Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 

Professor  Albert  P. Brigham, Colgate  University,  Hamilton 

Friday,  4  p.  m. 

Section  meetings 

Section  A — Physics  and  chemistry.    Professor  J.  M.  Jameson, 

Pratt  Institute,  Brooklyn,  chainncm 
Preparation  and  Training  of  the  Teacher  of  Physics 
Professor  Charles  B.  Thwing,  Syracuse  University 
Discussion 
Professor  George  M.  Turner,  Masten  Park   High   School, 

Buffalo 
Professor  W.  M.  Booth,  Cortland  Normal  School 
Professor  Charles  B.  Thwing,  Syracuse  University 
Inspector  Charles  N.  Cobb,  Regents  office,  Albany 
Professor  Howard  Lyon,  Oneonta  Normal  School 
Professor  Charles  F.  Binns,  N.  Y.   State  School   of   Clav 

Working  and  Ceramics,  Alfred 
Professor  H.  J.  Schmitz,  Geneseo  Normal  School 
Preparation  and  Training  of  the  Teacher  of  Chemistry 

Professor  Lyman  O.  Newe^ll,  Lowell  (Mass.)  Normal  School 

Section  B — Biology.     Professor  Henry  R.  Linville,  Di^Witi  Clin- 
ton High  School,  New  York,  chairman 
Preparation  of  Secondary  Teachere  in  Biology 

Professor  Francis  E.  Lloyd,  Teachers  College,  Ni»\v  York 
Discussion 

Inspector  Arthur  G.  Clement,  Regents  office,  Albany 
Professor  Francis  E.  Lloyd,  Teachers  College,  New  York 
Professor  Henry  R.  Linville,  DeWitt  Clinton  High  S<»huol. 

New  York 
Professor  Frank  M.  McMurry,  Teachers  College,  New  York 
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What  the  Teacher  of  Botanv  in  Secondary  Schools  should  be 
Prepared  to  Do 
Professor  A.  J.  Grout,  Brooklyn  Boys  High  School 
Discussion 

Professor  Francis  E.  Lloyd,  Teachers  College,  ^ew  York 

Section    C — Earth     science.    Professor     Richard    E.    Dodgd, 

Teachers  College,  New  York,  chairman 
Geography  for  Training  Students  in  Normal  Schools 

Professor  Amos  ^V.  Farnham,  Oswego  Normal  School 
Professor  C.  Stuart  Gager,  New  York  State  Normal  Col- 
lege, Albany 
Relations  of  Life  to  Environment 

Principal  C.  T.  MacFarlaxe,  Brockport  Normal  School 
Position  of  Anthropo-geography  in  Normal  School  Teaching 

Professor  W.  S.  Monroe,  Westfield  (Mass.)  Normal  School 
Discussion 
Professor  Frank  Carney,  Ithaca  High  School 
Professor  Albert  P.  Brigham,  Colgate  University,  Hamilton 
Professor  C.  Stuart  Gager,  New  York  State  Normal  Col- 
lege, Albany 
Principal  C.  T.  MacFarlane,  Brockport  Normal  School 
Professor  W.  S.  Monroe,  Westfield  (Mass.)  Normal  School 
Professor  Richard  E.  Dodge,  Teachers  College,  New  Y'^ork 

Section  D — Nature  study.    Mrs  Mary  Rogers  Miller,  College  of 

Agriculture,  Cornell  L'niversity,  Ithaca,  cliaU^m<in 
What  \b  the  Minimum  Nature  Study  Training  for  a  Teacher  in 
an  Elementary  School? 
Superintendent   Darwin   L.  Bardwell,   Binghamton   High 
School 
Discussion 

Mrs  Mary  Rogers  Miller,  Cornell  University,  Ithaca 
Superintendent  Darwin    L.  Bardwell,   Binghamton    High 
School 
Where  and  How  can  Nature  Study  Training  be  Obtained? 
Miss  Elizabeth  Carss,  Teachers  College,  New  York 
Miss  AucE  Cynthia  King,  Utiea  City  Training  School 
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Discussion 

Mrs  Mary  Rogers  Miller,  Cornell  I'nivei'sity,  Ithaca 
Professor  C.  S.  Sheldon,  Oswego  Normal  School 
Professor  Arthur  E.  Hunt,  Manual  Training  High  School, 

Brooklyn 
Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 
Professor  John  W.  Spencer,  Cornell  University,  Ithaca 
Superintendent  I.  E.  Young,  New  Rochelle  High  School 
Suggestions  for  a  Teachers  Class  in  Nature  Study 
Principal  Channing  E.  Beach,  Buffalo  school  23 

Saturday,  December  28,  9.80  a.m. 

Section  A — Physics  and  chemistry.     Professor  J.   M.   Jameson, 

Pratt  Institute,  Brooklyn,  chairman 
College  Entrance  Preparation  of  Students,  as  Viewed  from  the 
Secondary  School  Man^s  Standpoint 
Professor  R.  J.  Kittredge,  Schenectady  Union  Classioal 
Institute 
Discussion 
Professor  H.  J.  Schmitz,  Geneseo  Normal  School 
Professor  Charles  F.  Binns,  N.  Y.  State  School  of  Clay- 
Working  and  Ceramics,  Alfred 
Chemical  Laboratory  Notes 

Professor  Charles  M.  Allen,  Pratt  Institute,  Brooklyn 
Discussion 

Professor  Ernest  N.  Pattee,  Svracuse  Universitv 
Professor  Durward  E.  Burchell,  Oswego  Normal  School 
Professor  Charles  M.  Allen,  Pratt  Institute,  Brooklyn 
How  to  Meet  the  Problem  of  Teaching  Physics  by  the  Labora- 
tory Method  in  Secondary  Schools 
Profe&sor  Frank  M.  Gilley,  Chelsea  (Mass.)  High  School 
Section  B — Biology.     Professor  Henry  R.  Linville,  DeWitt  Clin- 
ton High  School,  New  York,  chait^ian 
Ideals  in  Teaching 

Professor  Albro  D.  !Morrill,  Hamilton  College,  Clinton 
Discussion 

Professor  Henry  R.  Linville,  DeWitt  Clinton  High  School, 

New  York 
Professor  A.  J.  Grout,  Brooklyn  Boys  High  School 
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Professor  A.  D.  Morrill,  Hamilton  College,  Clinton 
Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 
Professor  Charles  W.  Hargitt,  Syracuse  University 
Professor  Francis  E.  Lloyd,  Teachers  College,  New  York 
Professor   Eugene  B.   Callahan,   Richfield   Springs   High 
School 
The  Training  of  a  Science  Teacher  for  Secondary  Schools 
Professor  N.  A.  Harvey,  Chicago  (111.)  Normal  School 
Discussion 

Professor  Francis  E.  Lloyd,  Teachers  College,  New  York 
Professor  A.  J.  Grout,  Brooklyn  Boys  High  School 
Professor  Charles  W.  Hargitt,  Syracuse  University 
Professor  Gran-t  Karr,  Oswego  Normal  School 

Section    C — Earth     Science.     Professor     Richard    E.    Dodge, 

Teachers  College,  New  York,  chairman 
Report  of  the  committee  of  seven 

Professor  Richard  E.  Dodge,  Teachers  College,  New  York 
Discussion 
Inspector  Charles  F.  Whbelock,  Regents  oflSce,  Albany 
Miss  Elizabeth  E.  Mesbrve,  Utica  Free  Academy 
Professor  Albeut  P. Brigham, Colgate  University,  Hamilton 
Professor  W.  W.  Cldnddxnix,  Wadleigh  High  School,  New 

York 
Professor  Frank  Carney,  Ithaca  High  School 
Principal  George  H.  Walden,  Rochester  school  10 

Section  D — Nature  study.     Mrs  Mary  Rogers  Miller,  College 

of  Agriculture,  Cornell  University,  chairman 
Informal  talk 

Principal  C.  R.  Drum,  Montgomery  School,  Syracuse 
Discussion 

John  W.  Spencer,  Syracuse  University 

Principal  C.  R.  Drum,  Montgomery  School,  Syracuse 
Informal  talks 

Miss  Elizabeth  Whittaker,  Brookton 

Misfi  Mary  E.  Hill,  Goodyear-Burlingame  School,  Syracuse 

Mise  Bessie  DbWitt  Mbrshon,  Utica 

Principal  R.  J.  Round,  Elmira  school  3 
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Saturday,  11.15  a.  m. 

General  session* 

Report  of  committee  on  a  standard  college  entrance  in  botany 

Professor  Francis  E.  Lloyd,  Teachers  College,  New  York 

Symposium:  What   Ought   the   High   School   Teacher   in    each 

Science  to  Know?    What  Ought  he  to  be  Able  to  Do? 

What  are  his  Opportunities  for  Self-improvement? 

Professor  Lyman  C.  Newell,  Lowell  (Mass.)  State  Normal 

School 

Professor  Henry  R.  Linville,  DeWitt  Clinton  High  -School, 

New  York 

Saturday,  2  p.  m. 

General  session 
Report  of  progress  of  the  committee  on  stimulants  and  narcotics 
presented  by 
Profeseor  Irving  P.  Bisiior,  Buffalo  Normal  School,  chmr- 
m<in 
Alcohol  Physiology  in  the  Public  Schools 

Professor  W.  O.  Atwater,  Wesleyan  University,  Middle- 
town  Ct. 
Statement  concerning  Steele's  Hygienic  Physiology 

Mrs  Mary  H.  Hunt,  superintendent  of  scientific  department 
of  Woman's  Christian  Temperance  Union 
Discussion 

Dr  Henhy  D.  Didama,  Svracuse  Universitv 

Mrs  Mary  H.  Hunt,  superintendent  of  scientific  department 

of  Woman's  Christian  Temperance  Union 
Professor  Irving  P.  Bishop,  Buffalo  Normal  School 
Professor  Burt  G.  Wilder,  Cornell  University,  Ithaca 
Mrs  Ella  A.  Boole,  Brooklyn,  president  of  New  York  State 

Woman's  Christian  Temperance  Union 
Professor  Albert  P.  Brigham,  Colgate  University 
Mrs  Cora  D.  Graham,  Syracuse,  Frances  Willard  Memorial 

L^nion 
Professor  Frank  Carney,  Ithaca  High  School 
Professor  Richard  E.  Dodge,  Teachers  College,  New  York 
Mrs  Martha  M.  Allen,  superintendent  nonalcoholic  medi- 
cation for  national  Woman's  ChristianTemperanee  Union 
Adjourned 
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SUMMAEY  OF  ACTION 
Appointments 
Friday  afternoon  the  following  committees  were  appointed  to 
report  at  the  final  session. 

Nominations.  Professor  W.  H.  Lennon,  Brockport,  chairman; 
E.  R.  Whitney,  Binghamton;  Professor  George  M.  Turner, 
Buffalo. 

Resolutions.  Professor  Francis  E.  Lloyd,  New  York,  chairman; 
Arthur  G.  Clement,  Albany. 

Auditing  committee.  O.  C.  Kenyon,  Syracuse,  chairman;  John 
W.  Greenwood,  Buffalo. 

Report  of  meeting  of  executive  council 
Saturday  afternoon  the  secretary  made  the  following  oral 
report : 

Recommended,  That  the  association  pay  to  the  Regents  oflQce 
for  proceedings  of  the  fourth  annual  meeting,  f 50. 

That  the  bill  for  postage  for  mailing  to  members  the  proceed- 
ings of  the  fifth  annual  meeting  be  paid,  $27. 

That  the  bill  for  reprints  of  the  papers  read  at  the  fifth  annual 
meeting  be  approved,  f  62.61. 

'That  the  bills  for  taking  and  transcribing  the  notes  at  the 
fifth  annual  meeting  be  paid,  |62.75. 

That  the  expenses  of  the  committee  on  narcotics  be  paid  by 
the  association,  |30. 

The  secretary  stated  further  that  at  the  meeting  of  the  execu- 
tive council  held  at  the  Hotel  Warner  the  previous  evening  the 
place  for  the  next  meeting  was  discussed;  that  the  invitation 
from  Buffalo  was  presented  and  discussed,  and  that  it  was 
finally 

Totedj  That  it  be  recommended  to  the  association  that  the 
city  of  Syracuse  be  selected  for  the  next  annual  meeting,  and 
that  Prof.  Lovell  be  appointed  a  committee  of  one  to  confer 
with  the  Associated  Academic  Principals  and  if  possible  arrange 
for  a  session  in  unison. 

Also  that,  on  the  recommendation  of  Prof.  I>odge,  it  was 

Toted,  That  there  be  appointed  a  chairman  and  secretary  for 
each  of  the  four  sections,  and  that  the  appointment  thereof  be 
left  in  the  hands  of  the  president  and  council. 

All  the  recommendations  of  the  executive  council  were  unani- 
mously approved  and  adopted. 
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Treasurer's  report 

For  the  year  ending  Dec.  28,  1901 

Receipts 

From  O.  C.  Kenyon,  treasurer |226  54 

Annual  dues 128  . . 

Interest 1  50 

1356  04 

Payments 

Stenographers  for  the  fifth  annual  meeting  |62  75 

Stationery  and  blanks 12  75 

1899  reports,  paid  to  the  Regents 50  . . 

Postage 10  . . 

Mailing  1900  reports 27  . . 

Reprints,  J.  B.  Lyon 62  61 

Printing  programs  and  letter 22  50 

Mailing  programs  and  letter 13  . . 

Express  and  cartage 1  45 

Five  dinner  tickets  for  guests 3  75 

C.  W.  Hargitt,  expense 65 

F.  W.  Barrowe,  expense 4  15 

H.  R.  Linville,  expense 50 

Trunk  Line  Association 4   . . 

Labor  and  clerk  hire 27  . . 

302  11 

Balance  on  hand  Dec.  27, 1901 1^53  93 

Committee  reports 
Nominations.     The  committee  recommended  the  following  as 

officers  of  the  association  for  the  ensuing  year,  and  they  were 

unanimously  elected. 
PreMdent,  William  Hallock,  Columbia  University 
Vioe-presidenty  Howard  Lyon,  Oneonta  Normal  School 
Secretary  and  treasurer,  A.  R.  Warner,  Auburn  High  School 
Executive  council,   E.   S.  Babcock,   Alfred  University;   H.  J. 

Schmltz,  Geneseo  Normal  School;  W.  M.  Bennett,  Rochester 

High  School 
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Resolutions.  The  following  resolutions  were  reported  and 
adopted. 

We,  the  members  of  the  New  York  State  Science  Teachers 
Association,  assembled  in  conference  at  Syracuse  N.  Y.  Dec.  27 
and  28,  1901,  do  hereby  extend  our  most  hearty  thanks  to  those 
who  have  so  liberally  contributed  to  our  comfort  and  conveni- 
ence. 

To  the  city  of  Syracuse  for  the  use  of  the  city  hall  where  we 
are  at  present, 

To  the  university  authorities,  and  more  specially  to  the  dean 
and  faculty  of  the  medical  college,  for  their  courtesy  in  extend- 
ing to  the  association  the  use  of  their  building, 

And  to  Prof.  C.  W.  Hargitt,  Mr  O.  C.  Kenyon  and  Mr  J.  D. 
Wilson,  the  local  committee,  for  the  efficient  way  in  which  they 
have  arranged  for  the  details  of  the  meeting. 

We  hereby  resolve  that  a  copy  of  this  minute  be  copied  on 
the  records  of  the  association,  and  that  the  secretary  be 
instructed  to  convey  in  waiting  the  sense  of  the  resolution  to 
those  mentioned. 

The  following  resolution  from  the  earth  science  section  was 

presented  and  adopted. 

Resolved,  That  the  committee  of  seven  be  continued  for  one 
year,  that  they  may  outline  a  series  of  laboratory  exercises  in 
physical  geography,  and  suggest  a  course  of  study  in  geography 
for  elementarv  schools. 

Auditing  committee.    The  auditing  committee  has  examined  the 

accounts  and  report  of  the  treasurer,  A.  R.  Warner,  and  finds 

them  to  be  correct. 

John  W.  Greenwood 

O.  C.  Kenyon 

Miscellaneous 
Friday  afternoon  Inspector  Charles  N.  Cobb  called  attention 
to  the  fact  that  in  connection  with  the  Associated  Academic 
Principals  meeting  there  had  been  arranged  an  exhibit  of  science 
apparatus  for  physics  and  chemistry  particularly,  on  the  second 
floor  of  the  Yates  hotel  at  the  end  of  the  corridor  at  the  left 
after  leaving  the  elevator. 
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GENERAL    SESSION 

Prof.  C.  W.  Hargitt — In  the  absence  of  the  retiring  president, 
I  have  been  asked  as  chairman  of  the  local  committee  to  call 
the  meeting  to  order  and  to  introduce  the  president-elect.  It  is 
not  necessary  to  spend  time  in  word®  of  formal  welcome.  The 
sixth  annual  session  makes  the  third  out  of  a  series  held  in 
Syracuse,  and  the  second  of  a  series  held  in  this  building.  I  am 
very  sure  that  those  of  you  who  have  been  at  previous  meetings 
are  quite  aware  of  the  fact  that  as  teachers  and  as  science 
teachers,  you  are  welcome  in  Syracuse  and  here  in  this  building. 
I  think  moreover  that  no  words  of  mine  are  necessary  in  the 
way  of  congratulation  to  the  science  teachers  of  the  state  on 
the  work  of  this  association  in  the  past  years  of  its  history.  A 
glimpse  at  the  program  in  the  standard  of  work  proposed  for 
this  meeting  and  in  the  quality  of  material  in  the  way  of  speak- 
ers provided  to  participate  in  the  work  of  the  session  is  suffi- 
ciently assuring  on  this  point.  We  have  been  strikingly  favored 
in  the  brief  years  of  our  history  in  being  able  to  command  the 
services  not  only  of  the  science  teachers  of  the  state,  but  of 
many  of  the  foremost  science  teachers  and  investigators  of  the 
country.  Our  scientific  friends  have  been  more  than  generous 
in  this  respect.  They  have  come  to  us  from  the  older  East  and 
from  the  younger,  if  not  more  active  and  enterprising  West,  and 
have  contributed  each  in  his  way  to  the  promotion  and  saccess 
of  the  work  of  the  Science  Teachers  Association. 

Without  further  multiplying  words,  I  may  simply  say  that 
you  are  welcome  to  Syracuse  University  and  to  the  medical 
department,  under  whose  roof  we  are  housed  today.  It  is  now 
my  pleasant  privilege  and  honor  to  introduce  to  you  the  presi- 
dent-elect, Dr  Franklin  W.  Barrows  of  the  Buffalo  High  School. 

Dr  Franklin  W.  Barrows — Mr  Chairman,  Ladies  and  Gentlemen: 
I  am  sure  that  the  small  attendance  at  this  opening  meeting 
need  not  discourage  us  in  any  way,  for  the  fact  that  we  have 
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accepted  the  hospitality  of  Syracuse  University  is  a  good  omen. 
Our  meetings  in  Syracuse  have  always  been  satisfactory  and 
enthusiastic.  You,  Dr  Hargitt,  and  the  university  are  assured 
that  we  feel  at  home  with  you  and  in  your  city.  It  ib  both 
fortunate  and  unfortunate  that  there  are  two  associations 
meeting  here  at  the  same  time  which  demand  the  attention  and 
interest  of  our  members.  The  reason  that  we  have  not  more 
at  this  opening  session  is  because  a  number  of  our  members 
are  in  the  meeting  of  the  associated  principals  and  some  of 
them  are  taking  part  in  the  program. 

We  are  fortunate  this  year  in  that  we  have  been  able  to  make 
some  progress  in  the  work  for  which  the  association  was  organ- 
ized. Two  committees  are  working  on  important  topics.  A  com- 
mittee of  seven  are  at  work  on  the  subject  of  earth  science  and 
the  suggestion  of  courses  of  study.  The  committee  on  stimu- 
lants and  narcotics,  five  members  under  Prof.  Bishop,  reports 
its  progress  tomorrow  afternoon. 

It  is  not  necessary  to  inform  those  who  have  looked  over  our 
program  that  for  this  session  the  papers  have  been  selected 
with  the  central  idea  of  suggesting  the  proper  preparation  and 
training  of  science  teachers.  The  program  has  somewhat  the 
appearance  of  sameness,  in  that  the  phrase  "  the  training  of 
teachers ''  appears  in  so  many  places  in  the  announcements  of 
the  section  meetings  and  of  the  general  convention.  This  is  no 
mistake  nor  oversight.  The  committee,  the  members  of  the 
council  and  the  chairmen  of  the  sections  have  striven  to  empha- 
size this  matter  more  than  ever  before,  and  perhaps  with  the 
special  view  of  being  helpful  to  teachers  in  the  secondary 
schools. 

Without  further  remarks  on  the  program  or  on  the  other 
features  of  the  meeting,  it  gives  me  great  pleasure  to  introduce 
to  you  a  gentleman  who,  as  a  professor  in  the  colleges  of  the 
state,  has  had  as  much  to  do  as  anyone  with  the  equipment  and 
training  of  science  teachers.  I  have  the  pleasure  of  introducing 
Prof.  Samuel  J.  Saunders  of  Hamilton  college,  who  will  address 
you  on  the  '*  Value  of  research  Work  in  the  Training  of  the 
Science  Teacher". 
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VALUE   OF   RESEARCPI   WORK   IN   THE   TRAINING  OF 

THE  SCIENCE  TEACHER 

BY   PUOF.   SAMUEL  J.   SAUNDERS,   HAMILTON  COLLEGE) 

We  often  bear  the  opinion  expressed  that  the  modern 
methods  of  education  do  not  produce  as  good  results  as  the  old- 
fashioned  ones.  Is  this  true,  or  is  it  but  the  croak  of  the  pessi- 
mist? Be  that  as  it  may,  the  questions  and  discussions  at  such 
gatherings  as  this  make  it  evident  that  our  modern  methods  are 
not  yet  entirely  satisfactory.  Is  the  fault  in  the  choice  of  sub- 
jects, or  in  the  teachers  and  their  training?  What  do  we  mean 
by  **  good  results"?  What  do  we  ask  our  teachers  to  do  for  u«, 
and  for  our  rising  generation?  These  questions  seem  to  bring 
us  to  a  consideration  of  the  best  methods  of  education. 

The  test  of  every  educational  system  is  the  product  which  it 
forms.  It  should  produce  men  who  think  and  decide  for  them- 
selves, men  of  action,  who  make  their  mark  in  the  world,  who 
succeed  in  whatever  they  undertake,  whether  the  problem  be 
scientific  or  social.  It  should  make  of  the  average  man  an  Intel- 
ligent,  clear-thinking,  truth-loving  and  cultured  citizen.  The 
object  of  education  is  to  expand  and  train  the  mental  faculties, 
to  teach  people  how  to  think  for  themselves;  and  that  discipline 
is  the  most  valuable  which  makes  us  the  most  self-reliant,  and 
enables  us  to  make  the  best  use  of  our  reason  and  judgment 
with  respect  to  all  matters  pertaining  to  our  own  welfare  and 
that  of  the  community. 

In  that  delightful  book,  Helen's  Babies,  the  author  4»trike8  a 
chord  which  finds  a  response  in  every  human  breast,  w^hen  he 
represents  the  three  year  old  hero  insisting  that  his  uncle  open 
his  watch  and  let  him  *'  shee  wheels  go  wound".  For  centuries 
that  cry  has  gone  up  from  the  children  of  men.  All  are  curious 
to  peer  into  the  machinery  of  the  universe  and  learn  if  possible 
how  and  why  the  ** wheels  go  round".  There  is  a  deep  seated 
desire  in  every  child  to  find  out  the  reason  of  things,  and  this 
spirit  of  inquiry  should  be  fostered  and  developed;  it  is  one  of 
the  first  essentials  in  research. 
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The  work  of  the  school  should  connect  with  the  child's  pre- 
vious interests,  and  continue  the  educative  process  of  the  earli- 
est years,  which  is  always  of  the  nature  of  original  research. 
The  excellence  of  science,  as  a  means  of  teaching  people  how  to 
think,  is  no  longer  questioned.  Even  with  a  view  to  culture, 
science,  when  properly  taught,  is  one  of  the  best  means  of  edu- 
cating the  highest  faculties  of  the  human  mind.  By  proper 
teaching  we  do  not  mean  the  mere  learning  of  a  lot  of  scientific 
facts,  but  discipline  in  the  methods  of  science.  Mere  head 
knowledge  may  do  a  man  very  little  good;  it  is  the  habit  of 
mind  and  the  training  in  method  that  determines  the  character 
of  the  man.  Am  an  instrument  of  human  progress  the  greatest 
value  of  science  is  manifested  in  scientific  inquiry,  or  research, 
and  no  amount  of  mere  learning,  or  mechanical  skill,  can  take 
its  place.  The  progress  in  science  and  industry  is  due  to  the 
spirit  of  inquiry  and  inventiveness  developed  by  research  meth- 
ods of  training,  and  these  methods  should  be  applied  throughout 
the  whole  educational  course  of  every  individual. 

What  do  we  mean  by  the  research  method?  We  may  define 
it  briefly  as  being,  "The  putting  of  related  experiences  together 
and  finding  things  out  for  ourselves". 

All  education,  which  attains  its  highest  ends,  is  of  the  nature 
of  original  research.  In  this  sense,  that  is  to  say,  of  adding  to 
our  knowledge  by  our  own  efforts,  we  have  all  been,  to  a  greater 
or  less  extent,  engaged  in  research  work  since  the  moment  of 
our  birth,  and  there  is  no  period  in  life  when  the  research 
method  is  more  accurately  and  successfully  applied  than  during 
our  efifrly  years.  The  young  child  learns  the  meaning  of  a  word, 
tone,  look,  or  action,  by  putting  together  various  instances  of 
its  occurrence,  forming  a  conception  of  its  significance,  testing 
the  correctness  of  this  conception  by  repeated  observations  and 
modifying  it  as  experience  widens. 

As  we  grow  older,  and  are  able  to  understand  the  answers 
and  explanations  of  others,  our  power  of  applying  the  research 
method  seems  to  fall  off  rapidly.  The  ease  with  which  we  can 
then  obtain  information  by  asking  questions  does  away  with 
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the  necessity  for  much  mental  effort  on  our  part,  and  we  gradu- 
ally cease  to  investigate  for  ourselves,  this  power  dying  away 
with  disuse  like  any  other  power.  Moreover,  we  fall  into  the 
habit  of  appealing  to,  and  relying  on,  authority.  The  child 
should  be  placed  under  such  conditions  that  his  desire  for  the 
acquisition  of  knowledge  can  be  kept  alive  and  fostered,  and 
so  that  he  does  not  lose  the  habit  of  systematically  searching 
for  truth  by  the  aid  of  known  truths,  and  testing  the  validity 
of  each  step  by  constant  reference  to  experience  and  experiment. 

It  is  important  that  this  power  of  applying  the  research 
method,  this  acquiring  of  science-forming  ideas,  should  be  raised 
to  as  high  a  pitch  of  efficiency  as  possible  before  we  stand  face 
to  face  with  the  problems  of  life.  It  becomes  more  and  more 
difficult  to  begin  to  apply  this  method  as  we  advance  in  years. 
It  is  unwise  then  to  postpone  its  cultivation  till  we  have  entered 
on  the  special  duties  of  our  life  work.  It  should  be  cultivated, 
as  we  have  said,  during  the  whole  school  career  from  the  kinder- 
garten up. 

Much  of  our  modern  education  fails  because  many  subjects, 
ev(»n  the  sciences,  are  learned  as  the  dates  of  important  events 
in  history  are  learned;  the  memory  alone  is  exercised,  reason 
and  judgment  do  not  come  into  operation,  unless  it  be  merely 
to  refer  matters  to  some  authority  which  is  considered  final. 
It  fails  too  because  the  pupil  is  not  trained  to  apply  his  knowl- 
edge*. It  is  by  constantly  making  practical  us<»  of  the  knowledge 
w(»  possess  that  the  power  of  making  original  application  of 
knowledge*  is  best  bi'ought  out.  The  pupil  should  test  his  knowl- 
<»dge  continuously,  and  learn  ^*  to  do  by  doing'-.  In  language 
study  he  should  translate  from  one  language  to  the  other  till 
he  has  acquired  readiness  and  facility  in  the  process;  in  mathe- 
matics he  must  work  problems,  and  in  the  sciences  he  iinist 
prove  his  theories  by  experiment.  He  should  use  his  knowledge 
and  reasoning  with  n^spect  to  some  phenomenon,  and  then  test 

m 

his  ideas  by  experiment.  The  result  usually  shows  him  that  his 
preconceived  opinions  must  be  modified,  or  perhaps  wholly  aban- 
doned; that  there  are  laws  which  must  be  discovered  by  pati(*nt 
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labor  and  investigation.  He  realizes  also,  that  he  must  be  con- 
stantly on  his  guard  against  errors,  that  he  must  become  ac- 
quainted with  the  sources  of  these  errors  and  learn  to  fulfil  the 
conditions  necessary  to  avoid  them.  He  may  be  able  to  learn  a 
great  deal  about  the  truths  and  principles  of  science,  and  their 
experimental  illustrations,  by  reading  about  them  in  a  good 
textbook;  he  learns  more,  If  in  addition  to  the  reading  he  can 
see  the  experimental  illustrations  and  demonstrations  per- 
formed by  another;  but  he  learns  most  and  best  by  doing  them 
himself.  There  is  nothing  that  brings  the  truth  home  to  the  mind 
'so  w^ell  as  experimental  proofs  carefully  carried  out  for  one's  - 
self.  The  possession  of  knowledge  does  not  confer  on  a  !man 
the  ability  to  use  it,  and  the  possession  is  of  no  value  if  it  can 
not  bo  used  and  applied.  If  our  one  talent  is  to  gain  other  10 
talents,  it  must  not  be  buried  in  the  earth.  The  research 
method  means  simply  the  using  of  the  knowledge  wo  have,  to 
gain  more.  For  the  student,  for  every  one,  whatever  his  pro- 
fession or  calling,  there  is  but  one  thing  essential  to  success — 
he  must  acquire  knowledge,  and  the  power  to  search  out  knowl- 
edge for  himself  through  his  own  experiences.  The  man  of  busi- 
ness must  have  not  only  a  knowledge  of  things,  but  also  of 
principles  and  methods,  and  his  success  is  proportional  to  the 
skill  with  which  he  applies  such  knowledge.  He  must  note  care- 
fully the  satisfaction  or  discontent  of  his  customers,  put  his 
experiences  together  and  learn  from  them  general  rules,  which 
he  makes  more  and  more  accurate  as  time  goes  on. 

That  knowledge  which  we  have  acquired  by  serious  thinking 
and  hard  work  we  are  apt  to  value  and  remember;  it  becomes, 
at  least,  a  more  secure  possession  than  that  which  has  been 
easily  and  lazily  gathered  while  enjoying  a  cigar  and  fan.  The 
difficulty  of  a  book,  or  subject,  is  not  in  itself  an  objection  to  its 
use  in  education,  for  to  learn  how  to  overcome  difficulties  is  a 
ver3'  valuable  part  of  the  training.  Mathematics  are  hard,  and 
Greek  is  hard,  and  that  is  one  of  the  reasons  whv  thev  are  such 
excellent  educational  subjects.  In  the  present  day,  however, 
when  there  is  so  much  to  learn,  we  are  alwavs  on  the  lookout 
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for  the  I'oval  road,  and  even  when  we  have  done  our  best  to 
smooth  the  way,  there  is  considerable  difficulty  left. 

Language?  study  furnishes  abundant  opportunity  for  the  appli- 
cation of  the  research  method;  it  involves  the  continual  putting 
together  of  the  known  to  arrive  at  a  knowledge  of  the  unknown; 
a  constant  modification  of,  and  addition  to,  our  ideas  of  the 
meanings  and  usages  of  words  and  phrases,  as  experience 
widens.  In  these  studies  too  much  help  is  often  furnished  the 
student.  There  are  grammars  and  dictionaries  giving  all  the 
shades  of  meaning,  and  minute  details  regarding  the  make-up 
and  use  of  the  different  words  and  phrases;  there  are  also  the 
annotated  texts  furnishing  additional  notes,  and  helps  over  the 
hard  places,  to  say  nothing  of  the  interlinear  and  literal  trans- 
lations better  known  as  **  cribs",  **  ponies '*  or  "horses". 

The  sciences  are  often  taught  as  if  the  object  of  the  study 
was  simply  the  acquirement  of  a  store  of  useful  information, 
and  there  are  epitomes  of  the  latest  results  in  each  branch  of 
science  which  the  student  can  read  and  memorize.  There  is 
nothing  of  the  research  method  in  this,  it  calls  for  no  original 
application  of  knowledge  already  possessed,  no  drawing  on  ex- 
perience, none  of  the  mental  faculties  except  the  memory  is 
exercised  to  anv  extent. 

Even  for  the  experim(»ntal  work,  there  are  elaborate  manuals 
in  which  nearly  everything  is  worked  out  for  the  student,  and 
he  is  told  just  what  to  do  and  how  to  do  it,  and  what  he  should 
expect  to  see.  The  work  is  merely  a  training  in  mechanical 
operations,  not  intellectual  discipline.  If  he  does  not  obtain  the 
results  indicated,  he  goes  over  the  work  again,  he  reliea  on 
authority  and  not  on  himself.  It  is  a  good  thing  for  the  begin- 
ner to  verify  for  himself  well  established  laws,  and  to  cultivate 
manipulative  skill  and  dexterity,  but  experimental  work  shoold 
also  cause  the  student  to  observe  and  think  for  himself.  The 
misuse  of  such  helps  may  defeat  the  highest  aims  of  the  studies 
in  which  they  Jire  used. 

Our  modern  system  of  education  should  stand  out  against  the 
abuse  of  authority  and  memory.     The  lack  of  time,  and   the 
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necessity  of  mastering  a  certain  amount  of  information  in  which 
examinations  have  to  be  passed,  are  perhaps  the  main  causes  of 
these  abuses.  Examinations,  as  they  are  usually  given,  test 
only  the  memory,  not  the  powers  of  reasoning  and  judgment. 

Culture  does  not  depend  so  much  on  the  subjects,  as  on  the 
method  and  persistence  with  which  they  are  pursued.  It  is  no 
argument  against  the  study  of  the  classics,  that  the  proper 
study  of  science  makes  keen  thinkers  and  able  men,  for  the 
classics  properly  pursued  will  do  the  same;  nor,  on  the  other 
Land,  is  it  any  argument  against  the  sciences  that  the  classics 
have  produced  the  profound  thinkers  and  eminent  scholars  of 
the  past.  Who  will  ever  know  how  many  thousands  there  were, 
during  the  past  centuries,  who  had  no  love  for  the  study  of 
classics  or  mathematics,  and  who  had  no  opportunity  to  test 
the  educative  power  of  other  studies? 

The  boys  in  schools  used  to  be  divided,  I  believe,  into  classical 
boys,  mathematical  boys,  and  good  for  nothing  boys,  this 
last  division  existing  chiefly  because  their  intellectual  blades 
required  a  different  process  of  sharpening  from  the  others. 

It  is  estimated  that  about  2^  of  all  boys  are  clever,  and  for  a 
clever  boy  any  subject  of  study  is  good  enough,  one  perhaps  as 
good  as  another,  if  it  enables  him  to  come  into  close  mental 
contact  with  great  thinkers.  But  what  about  work  for  the  other 
98^,  the  average  boys  and  the  dull  boys?  The  study  of  the 
sciences  proves  to  be  the  intellectual  salvation  of  many  of  these. 
It  arouses  some  minds  which  nothing  else  seems  to  reach,  and 
it  develops  and  trains  in  all  cases  faculties  which  otherwise 
would  have  remained  dormant. 

Progress  is  always  greater  when  the  work  is  pleasant,  and 
there  are  so  many  ways  of  study  offered  by  the  sciences  that 
one  has  a  chance  to  select  that  which  is  most  attractive  for  him, 
and  instruction  from  the  teacher  need  not  change  or  hinder  his 
own  natural  method  of  study.  Some  branches  are  almost  purely 
observational;  but  if  he  prefers  abstract  reasoning  he  takes  up 
the  mathematical  side;  or  if  he  loves  to  make  apparatus  and 
use  it  he  approaches  the  subject  on  the  experimental  side. 
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A  twofold  advantage  is  claimed  by  the  advocates  of  science 
studies;  first,  that  they  are  a  means  of  the  best  mental  training, 
and  second,  that  they  communicate  a  kind  of  knowledge  which 
is  of  practical  use  in  everyday  life.    It  has  been  said  that  the 
teaching  which  limits  the  range  of  a  man's  vision  to  the  subjects 
and  facts  of  which  he  can  see  the  use  does  not  deserve  the  name 
of  education,  the  very  essence  of  which  is  the  strengthening  of 
the  intellect  by  mental  exercise.     But  in  these  days  of  fierce 
(K)mpetition  in  the  industrial  world,  we  must  study  more  and 
more  those?  truths  and  principles  of  abstract  science  which  lie 
n(»are8t  the  useful.     There  are  many  problems  in  nature  the 
solution  of  which  would  confer  great  material  benefits  on  man- 
kind in  general,  and  in  which  the  processes  and  methods  in- 
volved in  carrying  them  to  a  successful  conclusion,  are  identical 
with  those  which  the  problems  of  pure  science  require,  while  the 
discipline  and  training  imparted  are  equally  good.     I  am  not 
encouraging  the  ideji  that  utilitarianism  should  be  made  the 
end  and  aim  of  (»duc«ation,  but  what  is  the  advantage  of  making 
a  close  study  of  the  planet  Mars,  for  instance,  its  markings,  its 
climate   and   its   physical   conditions   when  we  know   little  or 
nothing  of  the  composition  of  the  earth's  crust,  or  of  water,  or 
air  or  the  glass  in  our  windows,  or  what  the  nature  of  the  light 
is  that  shines  through  them?    The  widt^t  culture  is  the  noblest 
culture.    Universalily  and  thoroughness  may  go  together,  but 
why  do  we  so  often  go  far  afield  for  subjects  for  investigation 
and  study,  when  there  is  much  that  is  just  as  good  near  at  hand, 
and  p(*rhaps  more  likely  to  prove  useful  in  everyday  life? 

There  is  a  kind  of  knowledge  that  is  actually  becoming  a 
necessity.  It  is  that  knowledge  which  best  unlocks  nature's 
storehouse,  and  enables  us  to  wrest  fi*om  her  more  than  has  ever 
been  obtained  before,  that  knowledge  which  will  enable  us  to 
find  out  and  use  powers  of  nature  which  have  never  been  used 
before.  The  great  success  of  Germany  in  commerce  and  manu- 
factures is  due  to  the  particular  attention  paid  to  the  physical 
sciences.  Sooner  or  later  knowledge  and  method  and  industry 
must  tell.    Dr  Lockyer,  the  English  astronomer,  said  recently  in 
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an  address,  "  I  look  upon  scientific  education  as  a  great  and 
necessary  line  of  defense  for  our  country,  perhaps  scarcely 
secondary  to  our  naval  and  military  forces." 

The  connection  between  scientific  and  technical  education  is 
a  close  one.  In  the  laboratories  new  discoveries  are  co^nstantly 
being  made,  science  makes  known  to  us  new  properties  and 
qualities  of  matter  and  mechanical  invention  applies  these  dis- 
coveries to  industrial  processes.  A  thorough  training  in  ab- 
stract science  is  a  necessary  groundwork  for  a  technical  educa- 
tion, for  how  can  one  understand  the  practical  applications  of  a 
science  unless  he  is  familiar  with  the  underlying  principles  of 
that  science?  To  specialize  without  the  proper  preparation  is 
like  building  the  top  story  of  the  house  first;  when  it  is  com- 
pleted you  have  but  a  one  story  house,  and  it  sits  on  the  ground. 

The  applied  science  of  the  future  is  now  in  the  process  of 
formation  in  the  operations  of  those  who  are  working  in  pure 
chemistry  and  physics.  Thousands  of  investigators  are  patiently 
working  in  the  laboratories  in  all  parts  of  the  world  to  bring 
out  new  knowledge,  and  each  year  now  witnesses  more  discov- 
eries than  a  century  used  to.  A  renowned  painter  was  once 
asked  which  he  regarded  as  his  greatest  painting;  he  answered 
*'  The  one  I  am  about  to  paint".  The  greatest  discovery  in  sci- 
ence is  "  The  one  that  is  about  to  be  made".  The  best  teaching 
inspires  the  student  with  the  conviction  that  he  also  can  work 
out  new  truths,  and  make  some  permanent  additions  to  human 
knowledge. 

A  scientific  man,  as  such,  is  valuable  according  to  the  amount 
of  new  knowledge  he  is  able  to  bring  out,  or  if  he  is  not  engaged 
directly  in  research,  according  to  the  number  and  ability  of  the 
workers  which  he  prepares  and  equips  for  the  bringing  out  of 
new  knowledge.  We  lead  in  the  struggle  for  commercial  su- 
premacy among  the  nations  of  the  world,  partly  because  of 
our  great  natural  resources,  but  largely  because  we  have  such 
a  good  supply  of  investigators  and  well  trained  managers,  and 
workmen  competent  to  take  instant  advantage  of  every  dis- 
covery in  science.     We  must  maintain,  or  even  increase,  the 
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number  and  efficiency  of  such  men,  and  must  afford  tbem  thf 
facilities  for  acquiring  the  necessary  scientific  knowledge  and 
training.  The  investigators  and  managers  perhaps  receive  their 
training  in  the  universities  or  technical  echoole,  but  the  work- 
men, who  should  be  sufficiently  well  trained  to  take  the  initiative 
whenever  necessary,  must  depend  entirely  on  what  they  receive 
in  the  public  and  high  schools.  If  in  these  schools  they  are 
taught  to  understand  and  apply  the  hest  known  general  prin- 
ciples they  will  be  able,  later,  to  master  a  given  «et  of  practical 
details  with  readiness  and  facility.  To  the  science  teachers  then 
belongs  in  a  large  measure,  the  task  of  preparing  all  these,  so 
far  as  education  is  concerned,  for  their  work  in  life. 

Every  teacher  who  teaches  science  thoroughly  is  training 
skilled  teachers  for  the  rising  generation.  He  should  have  not 
only  a  thorough  knowledge  of  his  subject,  but  the  ability  to 
impart  that  knowledge  to  others,  and  the  willingness  to  do  hi* 
utmost. 

It  is,  of  course,  indispensably  necessary  that  he  should  be 
well  grounded  in  his  w-ork,  and  should  have  a  thorough  com- 
prehension of  the  methods  and  principles  of  his  branch  of  sci- 
ence, but  there  is  for  the  teacher  even  though  a  specialist  a 
great  value  in  general  culture.  The  man  of  broad  culture  and 
refinement  seems  to  impress  his  ideas  on  the  pupil's  mind  in  a 
way  that  makes  them  stick.  The  teacher  w^ho  knows  his  special 
subject  well,  but  not  much  in  other  lines  has  difficulty  in  doing 
this.  The  twofold  caution  so  often  given  by  Bacon  against  over 
gencTalization  on  the  one  hand,  and  against  overspecialization 
on  the  other  is  still  as  deserving  as  ever  of  the  attention  of 
mankind. 

A  man,  in  climbing  to  the  peak  of  a  mountain,  meets  with 
many  difficulties,  but  experiences  pleasure  in  overcoming  them 
and  in  enjoying  as  he  rises  a  wider  and  more  commanding  view 
of  things  beneath  him.  If  now  he  wishes  to  guide  others  to 
the  top,  he  must  come  down  again  to  the  valley,  put  himself  in 
close  touch  with  those  to  be  guided,  perhaps  even  roping  him- 
self fast  to  them,  and  lead  them  by  the  way  which  he  took   cut- 
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ting  steps  and  footholds  in  the  difficult  places,  and  being  always 
ready  to  cheer  and  support  the  drooping  and  exhausted.  He 
would  accomplish  nothing  by  declaiming  from  the  top,  however 
eloquently  he  might  describe  the  beautiful  scene  spread  out 
around  him,  or  however  vigorously  he  might  shout  his  directions 
as  to  the  proper  path  to  take. 

Happiness  has  been  defined  as  "  The  state  of  satisfaction  en- 
gendered by  success  in  surmounting  the  material  difficulties  of 
life''.  For  a  clear  and  vigorous  mind  it  is  a  source  of  intense 
pleasure  to  master  new  ideas.  The  best  progress  in  study  is 
made  for  the  sake  of  that  reward  alone.  It  must  have  been 
this  pleasure  of  overcoming  the  difficult,  the  love  of  truth  for 
truth's  sake,  that  led  to  the  researches  of  the  old  Greek  geome- 
ters, for  it  wa«  not  till  the  time  of  Galileo  and  Kepler  that  the 
knowledge  of  conic  sections  was  of  the  slightest  practical  use  to 
science;  but  they  built  better  than  they  knew,  for  it  is  safe  to 
say,  that  without  their  contributions  there  would  have  been  no 
Kepler,  without  Kepler  no  Newton,  and  without  Newton  no  such 
conception  of  nature  as  we  now  have,  of  nature  which  is  subject 
in  its  every  phenomenon  to  exact  and  definite  laws. 

A  recent  writer  says  that  science  is  ever  seeking  to  write  in 
pure  symbols,  hence  it  is  not  comparable  with  what  we  under- 
stand by  literary  work.  Some  of  the  grandest  truths  may  be 
presented  to  the  mind  by  means  of  pure  symbols. 

There  are  truths  which  can  not  well  be  expressed  in  any 
other  way.  It  is  said  that  Newton  after  waiting  for  years  to 
secure  accurate  data  was  so  overpowered  by  emotion,  as  he 
reared  the  end  of  his  calculations,  that  he  was  unable  to  finish 
them,  but  called  another  to  do  so  for  him.  Yet  what  Newton 
saw  was  a  few  pure  symbols,  a  simple  arithmetical  expression. 
But  that  simple  expression  revealed  to  him  the  fact  that  every 
particle  of  matter  attracts  and  is  attracted  by  every  other  in  the 
universe.  He  was  thrilled  by  emotions  which  language  is  power- 
less to  express  or  describe.  Have  you  ever  gazed  on  a  scene  of 
such  grandeur  and  magnificence  that  you  realized  that  language 
was  perfectly  inadequate,  that  you  could  not  even  attempt  a 
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description  of  your  feelings?    Then  voii  may  understand  what 
he  felt. 

Speaking  now  more  specially  concerning  the  value  of  research 
work  proper,  we  might  consider  first,  the  perceptive  faculties. 
One  of  the  first  things  the  student  in  scientific  research  must 
do,  is  to  learn  to  use  his  eyes.  He  must  be  an  accurate  observer 
of  the  various  objects  and  phenomena  with  which  he  is  con- 
cerned. A  great  deal  of  our  knowledge,  if  we  are  to  profit  by 
the  labors  of  others  in  the  same  field,  must  come  from  books^ 
but  we  should  insist  that  the  learner  be  taught  to  observe  for 
himself  before  he  appeals  to  the  experience  of  others.  The 
ancients  seem  to  have  been  particularly  deficient  in  the  power  of 
observing.  They  gave  much  attention  to  astronomy  but  they 
record  the  number  of  fixed  stars  visible  to  the  naked  eye  as 
IGOO,  while  w^e  now  give  the  number. as  nearly  4000.  We  also 
give  about  20  as  the  number  of  nebulae  and  star  clusters  visible 
in  our  latitudes,  while  Hipparehus  gives  two  and  Ptolemy  but 
five,  both  of  them  omitting  such  remarkable  ol)jects  as  the 
nebulae  in  Orion  and  Andromeda.  The  constellation  of  the 
Pleiads  was  considered  of  grc^at  importance  for  navigation  and 
was  constantlv  observed  and  vet  onlv  seven  of  its  stais  w^ere 
discovered.  In  fact  the  seventh  one  was  lost  sight  of  for  cen- 
turies, and  ultimately  when  the  middle  star  in  the  tail  of  the 
Great  Bear  first  attracted  attention,  the  conclusion  arrived  at 
was  that  it  was  the  missing  sev(»nth  star  of  the  Pleiads.  Now- 
adays cases  are  known  of  people  who  are  not  astronomers  see- 
ing from  14  to  16  stars  in  the  Pleiads,  and  it  is  by  no  means  un- 
common for  people  of  good  sight  to  see  11.  The  star  Alpha 
Capricornus  has  been  seen  by  man  for  thousands  of  years  with- 
out its  being  noted  that  it  is  a  double,  a  fact  that  any  child 
would  discover  now,  if  its  attention  were  directed  to  the  star. 
It  would  be  interesting  to  know  in  how  far  we  inherit  a  trained 
eye  from  generations  of  ancestors  who  gradually  accustomed 
themselves  to  the  accurate  observation  of  objects. 

In  addition  to  training  his  percei)tive  faculties,  the  student  in 
research  must  exercise  his  reasoning  powers  to  work  out  and 
understand   his   observations,    systemize   them,    and   compare 
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them  with  others.  In  science  we  are  much  more  concerned  with 
the  quantitative  relations  than  with  the  qualitative,  and  as 
our  knowledge  increases  that  part  of  it  which  is  mathematical 
also  increases  and  becomes  in  many  cases  quite  difficult.  In 
planning  and  conducting  operations  in  research  work  there  is 
abundant  opportunity  for  the  development  of  the  constructive 
imagination,  originality  of  mind,  and  inventiveness.  He  must 
change  his  apparatus  and  appliances  to  meet  the  requirements 
of  the  problem  in  hand,  or  perhaps  devise  and  construct  new 
pieces  as  he  amends  his  processes.  Patient  industry  and  self- 
denial,  which  are  the  first  conditions  of  scientific  investigations, 
develop  self-reliance,  and  impart  strength  and  solidity  to 
character.  With  what  wonderful  patience  and  perseverance  did 
Kepler  work!  For  22  years  he  read  the  face  of  the  starlit 
heavens,  tracing  and  measuring  with  patient  exactness  the  posi- 
tions and  paths  of  his  celestial  w^anderers,  before  he  was  able 
to  deduce  from  his  results  the  laws  of  their  motion.  Every 
notable  scientific  achievement  rests  on  a  long  continued  series 
of  patient  observations. 

Research  work  calls  into  active  play  the  powers  of  the  imagi- 
nation. A  noted  critic  has  said  that  the  two  men  whose 
imaginations  were  the  most  brilliant  of  any  of  their  day  were 
Michael  Faraday  and  Charles  Darwin.  All  the  phenomena  with 
which  the  scientific  investigator  deals  are  concerned  wilJi  the 
actions  of  the  invisible  and  unseen  on  the  visible.  Th^n'o  are 
force,  energy,  electricity,  the  universal  ether,  and  many  other 
such  subjects  or  conceptions  to  consider  and  explain  or  describe, 
and  the  imagination  is  often  unequal  to  the  tasks  imposed  on  it. 

A  French  bishop,  who  had  become  greatly  troubled  over  the 
nebular  hypothesis,  or  the  six  literal  days  of  Genesis,  or  some- 
thing of  that  sort,  preached  a  sermon  in  which  he  inveighed 
fiercely  against  science  and  scientific  men,  with  a  repetition  of 
that  condemnatory  vigor  which  landed  Galileo  in  prison.  At 
the  close  of  the  service  a  noted  astronomer  went  up  to  him  and 
said  "  Monseigneur  have  you  never  seen  God?"  "  No,"  said  the 
surprised  bishop  "  I  never  have."     "  Then,  your  grace,  I  have  " 
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was  the  reply.  "  I  have  seen  him  in  the  great  cathedral  of  the 
universe,  I  have  felt  him  in  the  movements  of  creation,  I  have 
witnessed  his  workings  from  nebula  to  star  and  from  star  to 
phuiet,  I  have  read  those  scriptures  of  the  sky  which  you  have 
not,  I  have  touched  his  robe  and  know  him  as  a  visible  being." 

In  research  work  our  ideas  are  of  value  only  so  far  as  ther 
art*  true.  IV»rfect  frankness  and  truthfulness  of  mind  are  in- 
dispensable to  success.  Each  new  problem  must  be  approached 
M'ith  the  mind  oiH.*n  for  the  reception  of  new  truth,  and  oil  p^^^ 
con(*(*ived  opinions  must  be  laid  aside  or  held  subject  to  revision. 
It  often  re(iuir(*s  the  utmost  skill  and  attention  to  sift  the  truth 
from  the  (»rror.  One  must  be  careful  and  accurate  both  in 
measurements  and  statements.  Extreme  accuracy  often  leads 
to  valuable  discoveries.  The  discovery  of  the  aberration  of 
lij::ht  would  not  have  been  made  if  Bradley  had  not  been  able 
to  measure  accurately  to  one  one  hundredth  of  Ijf.  To  the  fact 
that  Rayleij^li  was  not  content  to  allow  the  small  discrepancy 
of  one  part  in  10,0(10  to  pass  unnoticed,  the  discovery  of  argon 
is  due. 

Scientific  investipition  trains  in  mechanical  operations,  in 
manual  dexterity  and  manipulative  skill.  There  is  constant 
adjusting  and  handling  of  apparatus,  and  many  oi>c*rations  which 
are  appar(*ntly  easy,  recpiire  a  deftness  and  accuracy  of  touch 
which  comes  only  from  practice.  Kesearch  work  strengthens 
the  memory,  for  the  investigator  must  n^nember  a  large  number 
of  facts,  and  thiMr  mutual  relations.  It  brings  home  to  the  mind 
of  the  investigator  the  fact  that  he  must  stand  entirely  on  hia 
own  im^rits.  Credentials,  certificates  and  diplomas  avail  him 
nothing.  He  realizes  that  th(\y  are  no  more  than  the  stamp  on 
a  coin,  which  makes  it  a  count erf(»it  unless  the  metal  itself  be 
genuine.  Last,  r(»S(»arch  is  one  of  the  most  vital  factors  in  the 
promotion  of  civilization,  one  of  the  most  x>owerful  levers 
of  national  prosperity  and  influence.  Time  will  not  allow,  if 
indeed  it  were  necessary,  to  call  attention  to  the  wonderful  dis- 
coveries of  even  the  past  decade.  And  yet  how  many  of  ns 
think  of  the  latest  discovery  as  if  it  were  really  the  very  last 
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that  can  be  made.  Research  will  never  proclaim  any  proud 
period  and  her  work  accomplished,  it  grows  from  more  to  more. 
The  good  ship  Discovery  is  well  under  way,  and  the  ocean  of 
triumphant  progress  in  unbounded. 

Prof.  C.  W.  Harg^tt — I  hope  everybody  will  not  wait  for  every- 
body else  to -say  a  word  on  this  very  fruitful  topic  and  on  the 
very  admirable  presentation  to  which  we  have  listened.  Every 
proposition  made,  it  seems  to  me,  must  appeal  to  all  and  to 
some  measure  become  inspirational.  Some  of  us  who  listened 
to  the  address  last  evening  by  Pres.  Draper  concerning  the 
primary  duty  of  the  teacher  to  impart  some  measure  of  inspira- 
tion, have  had  brought  anew  to  us  this  morning  the  same  idea, 
and  I  think  the  reader  of  this  paper  has  made  clear  to  us  that 
it  is  not  primarily  the  work  of  science  to  afford  information 
alone,  but  it  seems  to  me  that  he  has  made  it  clear  that  inspira- 
tion is  one  of  its  primary  ends,  and  I  feel  that  in  so  far  as  the 
science  teacher  may  fail  in  that  primary  end  of  his  work,  he  fails 
in  his  work.  What  we  need  is  not  simply  the  acquisition  of 
knowledge,  of  mechanical  skill  or  of  technical  ability  so  much 
as  th(*  ca])acity  to  inspire  the  boys  and  the  girls,  and  whether 
t<*acliers  in  the  schools  or  in  the  higher  departments  of  univer- 
sity or  college  work,  it  seems  to  me  that  one  of  the  primary 
aims  in  science  work  is  to  inspire. 

Such  papers  and  ideals  as  these  which  this  association  has 
taken  pains  to  emphasize  are  among  the  most  hopeful  signs  of 
the  times.  Let  us  have  done  with  the  idea  that  the  aim  and  end 
of  science  is  knowledge  or  skill  or  even  the  ability  to  earn  a 
livelihood,  but  that  it  is  to  open  the  mind,  to  remove  the  scales 
from  blind  eyes,  to  compel  deaf  ears  to  hear,  to  open  anew  to 
the  rising  generation  the  avenues  through  which  the  world  of 
nature  around  us  appeals  to  us. 

Prof.  A.  J.  Orout — At  the  risk  perhaps  of  anticipating  some 
things  1  planned  to  say  this  afternoon,  I  want  at  this  time  to 
profiose  a  question  which  seems  to  be  of  vital  importance,  be- 
cause there  are  a  number  of  people  here  1  will  not  be  able  to 
reach  this  afternoon. 
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To  my  mind  the  greatest  obstacle  to  science  teachers  doing 
just  the  kind  of  work  suggested  is  the  tryanny  of  examinatioDS, 
college,  Regents,  or  whatever  you  call  them.  Suppose  yon 
teach  by  research  methods  in  the  secondary  schools,  what  will 
it  profit  you  on  examination  day?  And  our  students  must  pas» 
the  examinations  or  the  work  is  discredited.  The  examinatioQ 
of  today,  as  I  see  it,  is  a  test  of  cyclopedic  knowledge,  and  I  want 
to  suggest  one  thing  now,  can  not  the  Science  Teachers  Asso- 
ciation do  something  to  make  our  examinations  not  a  hindrance 
but  a  help  along  these  lines  of  work? 

Inspector  Arthur  G.  Clement — I  wish  to  express  my  appreciation 
of  th<*  valuable*  ])aper  presented.  It  seems  to  have  touched  on 
the  fundamental  principle  which  ought  to  inspire  all  science 
teachers,  1o  g<*t  the  students  to  discover  facts  for  themselves 
and  not  take  «»v(»ry thing  for  granted  and  learn  merely  from  text- 
books. W*»  are  apt  to  think  that  research  work  is  only  for 
people  who  have  studied  a  long  time  and  who  have  made  some 
great  discoveries  and  are  still  endeavoring  to  make  further 
research. 

I  think  the  sp(»aker  brought  out  the  point  well  that  even  young 
students  are  doing  ri^search  work,  provided  they  take  things  at 
firsthand  and  work  out  their  ideas  before  looking  into  the  text- 
books. I  liav(»  r(\Td  somewhere  that  very  many  great  dis- 
coveries have  beon  the  result  of  accident,  but  it  is  to  be  noted 
that  tlK'sc  sup]M>sc(l  accidents  ncv(»r  occur  to  people  not  attempt- 
ing to  do  research  work.  Those  doing  research  work  frequently 
make  a  discoviMv  other  than  what  they  are  looking  for.  There- 
fore we  ought  always  to  encourage  students,  as  they  may  dis- 
cover something  of  great  value*  in  the  scientific  world,  though 
not  the  truth  for  which  they  were  seeking. 

The  last  speaker  spoke  of  the  tyranny  of  Regents  examina- 
tions. As  I  happ(*n  to  b(*  in  the  employ  of  the  Regents,  I  wish 
to  say  just  a  word  and  to  insist  that  there  is  no  such  tyranny 
when  the  (Examinations  are  proix^rly  used.  For  instance  the 
examinations  given  in  physics  or  botany.  It  can  hardly  be 
called  tyrannic  to  ask  a  student  15  questions,  of  which  only 
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eight  are  required  to  be  answered,  specially  when  15  questions 
cover  quite  a  range  of  matter.  If  the  student  has  done  the 
work  it  is  a  yqvj  easy  matter  to  sit  down  and  write  out  answers 
to  eight  of  them. 

Dr  Grout — I  want  to  say  for  myself  that  I  never  personally 
suffered  from  that  tyranny — that  those  questions  in  that  science 
are  not  tyrannic,  but  can  not  questions  be  devised  to  test  the 
students'  power  to  do  the  work?  Of  course  most  of  the  ques- 
tions have  to  be,  under  the  present  system,  a  test  knowledge  of 
the  facts.  I  want  to  see  questions  which  test  the  students' 
ability  to  do  the  work,  and  where  a  school  is  equipped  with  a 
laboratory,  it  is  practicable. 

Inspector  Clement — I  must  insist  that  the  questions  are  all 
right.  When  we  ask  the  student  to  write  out  an  account  of  an 
excursion  he  has  made  with  the  class,  dwelling  on  the  observa- 
tions he  has  made  pertaining  to  geology  or  physical  geography 
it  is  certainly  a  fair  question  and  gives  a  chance  for  a  person  to 
tell  what  he  knows.     This  is  simply  an  illustration. 

Prof.  Franklin  N.  Jewett — I  am  in  sympathy  with  the  writer  of 
the  paper.  I  have  asked  pupils,  which  they  preferred  in  doing 
experimental  work,  to  know  the  result  in  advance  or  to  discover 
it.  and  I  have  be<ni  surprised,  not  quite  dismayed,  but  surprised 
and  interested  at  finding  that  a  great  majority  preferred  to 
know  the  result  in  advance.  Thev  said  that  then  thev  liked  to 
work  better.  I  simjily  know  that  students  are  capable  of  doing 
fine  work  under  that  plan.  They  are  greatly  interested  and  do 
extra  work  in  the  laboratory,  and  come  in  after  school  and  work 
till  dark  on  a  process  which  usually  tells  what  to  expect,  striv- 
ing to  find  the  answer  as  we  did  in  arithmetic  when  the  answer 
was  under  the  problem  and  not  in  the  back  of  the  book. 

This  has  not  convinced  me,  however,  that  the  report  is  to  be 
taken  at  par.  I  am  not  convinced  that  the  sense  or  experience 
on  which  these  pupils  based  their  reply  was  entirely  normal 
or  best,  but  I  present  the  matter  and  want  to  know  if  anyone 
can  tell  me  how  general  this  impression  may  be  among  the 
pupils;  how  it  takes  and  how  it  works.     I  can  not  get  the  con- 
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viction  out  of  my  mind  that  the  proi>er  way  is  the  way  of  dis- 
covery, and  I  have  always  wished  in  later  years  that  I  might 
have  had  more  opportunities  for  such  discovery  when  younger. 

I  have  also  thought — I  presume  there  is  no  question  about  it 
as  everybody  knows  it — that  the  scientific  world  is  getting  its 
information  by  reading  more  than  by  the  laboratory.  If  I  am 
wrong  I  would  like  to  be  corrected.  No  people  more  than  scien- 
tific people  get  together  and  hear  each  others  papers  read. 
That  is  lit(*rary  work,  textbook  work.  A  man  goes  through  a 
process,  a  series  of  experiments,  and  his  reports  are  printed 
and  become  common  property  of  the  scientific  world.  This  fea- 
ture has  its  place,  as  marking  humanity  and  distinguishing  it 
from  the  lower  animals.  Wh(»re  has  it  a  place,  in  the  beginning 
of  school  life?  When  should  it  come  in  in  large  measure? 
These,  to  me,  practical  questions,  I  do  not  mention  with  the  ex- 
p(»ctation  of  having  them  entirely  settled.  There  are  two  sides 
to  the*  matter  and  I  do  not  wish  to  limit  either  side  unduly.  I 
hc»]>e  to  make  more  observations  on  this  subjecf. 

The  question  arises  how  far  shall  we  push  conclusions  beyond 
exi>eriments.  I  must  confess  I  would  like  to  see  the  experiment 
tried  of  t(*acliing  some  of  the  sciences  to  persons  who  should 
have  no  textbooks  and  no  access  to  textbooks.  If  any  have  had 
such  exiK4*ience.  I  would  be  glad  to  hear  from  them. 

Prof.  George  M.  Turner — I  like  Prof,  t^aunders's  use  of  the  term 
**  res(*arch  work  ".  I  confi^ss  that  it  has  never  appealed  to  me 
quite  as  it  has  this  morning.  I  have  always  felt  that  a  teacher 
in  a  high  school  was  not  quite  in  the  position  where  he  could 
do  original  work,  as  a  professor  in  college  could.  I  am  willing 
to  grant  that  I  have  experienced,  and  no  doubt  many  others  in 
this  room  have  exix^rienced,  such  feelings  as  descril)ed,  that  one 
might  have  on  finding  something  new  to  themselves,  not  to  the 
world,  but  to  themselves. 

The  use  of  the  term  is  a  good  one.  From  this  standpoint,  why 
do  not  the  boys  and  the  girls  do  r(*search  work  every  time  they 
go  into  the  laboratory?  The  work  and  results  are  in  most 
cases  discoveries  from  their  standpoint.     The  previous  gentle- 
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man  remarks  that  bo  thinks  his  pupils  are  more  inclined  to  have 
the  answer  given  before  the  work  than  afterward.  In  many 
cases  I  think  that  is  all  right.  AVhy  not?  The  pupil  does  not 
go  into  the  laboratory,  as  I  understand  it,  for  the  purpose  of 
discovering  the  laws.  He  is  not  there  for  that  purpose.  He 
goes  there  to  win  the  power  to  use  his  hands,  to  train  his  mind 
and  to  draw  proper  conclusions  from  what  he  has  done.  Why 
should  not  the  pupil,  knowing  beforehand  what  to  look  for,  use 
his  hands  just  as  well?  Knowing  where  and  how  to  look,  why 
should  he  not  have  this  same  satisfaction  when  he  has  gotten 
something  new  to  himself,  that  the  research  man  has  when  he 
finds  something  new  to  the  world  as  a  whole? 

From  a  personal  standpoint,  I  never  shall  forget  the  first  time 
I  went  into  a  dark  room  to  develop  a  plate  and  brought  out 
an  image  produced  by  an  x-ray.  I  had  read  about  the  thing. 
It  was  not  new  to  the  world,  but  it  was  decidedly  new  to  me. 
It  was  some  three  or  four  months  after  the  discoverv  was 
announced  that  I  had  an  opportunity  of  trying  the  experiment. 
A  boy  had  a  bullet  in  his  hand  which  the  doctor  asked  me  to 
locate.  I  had  no  faith  that  I  could  help  the  man,  but  I  exposed 
for  that  bullet  something  like  one  and  one  half  hours.  When 
I  took  the  plate  into  the  dark  room  it  was  with  a  strange  kind 
of  a  feeling,  and  when  I  saw  the  outline  of  the  hand,  and  after- 
ward that  of  the  bullet,  I  can  not  put  it  into  words  how  I  felt. 
I  just  felt  a  certain  degree  of  enthusiasm,  gladness  and  joy 
beyond  expression.  Why  should  not  our  boys  and  girls,  even 
if  they  have  an  idea  what  to  expect,  enjoy  the  work  and  get 
out  of  it  the  same  degree  of  satisfaction  that  I  had,  or  those 
have  who  do  entirely  original  work? 

Prof.  N.  A.  Harvey — I  have  been  very  much  interested  in  the 
discussion  and  very  much  pleased  with  the  paper  itself.  There 
is  one  idea  in  the  paper  that  leads  me  in  a  direction  that  I 
am  very  glad  to  go — the  use  of  the  term  research  to  mean 
not  the  extension  of  knowledge  that  the  world  already  pos- 
sesses, but  the  extension  of  the  pupil's  own  knowledge  after 
the  manner  that  research  workers  employ.    Generally  we  think 
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of  research  as  being  that  kind  of  work  which  extends  the  limitB 
of  knowledge  possessed  by  the  world.  I  do  not  know  that  this 
use  of  the  term  research  is  above  criticism.  After  all,  it  carries 
with  it  an  implication  that  is  very  good.  It  seems  to  me  the 
only  true  method.  Perhaps  it  has  to  come  to  high  school  work 
through  that  word  so  common  and  familiar  to  us,  as  applied 
to  workers  in  universities  and  great  original  investigators. 

It  seems  to  me  it  is  the  only  way  in  which  we  can  do  the  best 
work  for  our  pupils  in  the  teaching  of  science.  It  is  not  suffi- 
cient for  a  pupil  to  work  for  a  known  result,  as  that  will  not 
afford  the  greatest  advantage  to  the  pupil. 

You  know  how  great  the  influence  of  expectation  is  on  an 
anticipated  result.  When  a  person  is  working  with  a  chemical 
balance,  and  the  operations  are  not  very  delicate  and  he  knows 
he  ought  to  get  a  certain  number  of  grams  and  milligrams  for 
a  particular  amount  of  substance  he  has  been  working  with, 
it  is  almost  impossible  to  keep  that  balance  from  working  out 
the  known  amount.  It  shows  that  result  every  time.  So  in 
operations  for  measuring  falling  bodies,  if  a  person  knows  he 
ought  to  get  about  a  specified  amount,  he  can  not  prevent  it 
coming  right  to  that  point.  It  will  come  in  spite  of  himself, 
and  he  may  be  as  honest  as  he  pleases.  It  is  that  indnence 
which  is  so  disastrous  to  good  work.  I  have  no  doubt  that  a 
great  majority  of  pupils  would  prefer  to  know  what  they  would 
get.  I  think  if  the  teacher  should  put  it  to  a  vote,  "  Now,  shall 
we  read  this  Latin  lesson  with  a  pony,  or  read  it  without?''  I 
think  I  know  how  that  class  would  decide.  It  would  be  a  very 
remarkable  pupil  who  would  take  the  other  stand  conscien- 
tiously. There  are  pupils  who,  in  geometry,  will  work  out 
demonstrations  in  an  original  way  and  not  get  help,  but  most 
will  not  do  so.  They  are  not  remarkable.  They  are  common, 
everyday  people  like  the  rest  of  us.  Not  many  of  us  will  work 
out  a  problem  at  firsthand.    We  wish  to  economize  time  and 

effort. 

I  will  say  this  in  answer  to  a  gentleman  over  there.  I  have 
had  some  experience  in  doing  this  in  work  with  classes  in 
phjsica  and  in  chemistry  and  in  zoology  particularly,  and  I 
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might  say  in  botany,  where  my  effort  was  to  an  extent  that 
I  thought  necessary,  directed  to  keeping  reference  books,  text- 
books and  answers  out  of  the  hands  of  the  pupils.     The  results 
-were  eminently  satisfactory  to  me,  and  I  think,  to  the  pupils. 
I  do  not  know  that  they  enjoyed  it  more  than  they  would  the 
other  way,  but  they  just  took  it  as  a  matter  of  course  because 
it  had  to  be  that  way.    There  was  a  very  great  difference  in  the 
kind  of  work  done  from  that  done  where  a  textbook  was  put 
into  the  hands  of  the  pupils.     I  have  in  another  place  presented 
this  instance  as  an  example  of  a  general  principle.     It  is  the 
clearest   evidence   I   know  of.      For  three   successive   years   I 
taught  two  classes  a  day  in  physics  in  a  normal   school,   in 
which  the  students  had  had  different  experiences  before  enter- 
ing the  school.    One  was  a  class  of  high  school  graduates,  all 
the  members  of  which  had   studied  Avery's  Physics  and  had 
various  experience  in  laboratories.     Laboratories  had  not  been 
of  the  same  kind.     Some  were  good  and  some  bad,  and  perhaps 
some  had  not   done  laboratory  work.     The  other  class  had 
never  studied  physics.     The  two  classes  were  taught  in  the 
same  studies,  with  the  same  experiments  in  laboratory,  and  the 
same  teacher.    There  was  the  best  possible  opportunity  for 
comparison,   where   every  other   variation   was   eliminated,   it 
«eemed  to  me,  except  the  one  of  previous  different  experience. 
In  a  part  of  the  work  the  experiments  and  exercises  were  just 
as  new  to  those  who  had  studied  physics  as  to  those  who  had 
never  studied  it,  but  this  seemed  to  make  no  difference  what- 
ever.    I   verv   soon   found   that  those  who   had   not   studied 
physics  before  had  a  better  result  than  those  who  had  .studied, 
and  in  seven  cases  out  of  10,  the  class  who  had  never  studied 
physics  obtained  more  nearly  accurate  results  on  the  average, 
than  those  who  had  studied  it.    The  textbooks  were  kept  away 
from  the  students  who  had  studied  physics  before,  yet  they 
certainly  had  a  knowledge  of  what  some  of  the  answers  should 
be.    The  only  interpretation  I  could  make  was  that  the  teach- 
ing of  physics  to  those  pupils  with  a  textbook  in  hand  had 
detracted  from  their  ability  to  obtain  correct  results  by  their 
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own  original  observation  at  firsthand.    Proof  of  the  same  fact 
would  be  more  difficult  to  obtain  in  botany  and  zoology. 

It  seems  to  me  the  paper  has  stated  the  profounde»t  principle 
of  pedagogy  in  teaching  physics.  I  don't  know  very  much  what 
good  we  are  going  to  get  out  of  it,  if  not  that. 

I  w^ould  like  to  ask  the  gentleman  who  spoke  about  exami- 
nations, what  kind  of  examinations  to  give.  I  am  very  much 
interested  on  both  sides.  I  happen  to  be  teaching  classes  that 
undergo  examinations.  I  happen  also  to  be  on  the  examining 
committee  for  Chicago  which  examines  applicants  for  entrance 
to  the  normal  school,  for  principals  certificates  and  for  high 
school  teachers,  and  the  committee  has  debated  seriously  for 
the  past  six  weeks,  twice  a  w^eek,  what  kind  of  an  examination 
to  give.  The  difficult  thing  is  how  to  test  the  power;  the  re- 
sults that  accrue  from  laboratory  work  and  which  could  not 
be  obtained  from  textbooks.  Last  June  385  were  examined  for 
entrance  to  the  normal  schools.  When  the  number  is  smaller 
we  can  take  them  into  the  laboratory. 

Inspector  Clement — I  don't  know  that  I  can  answer  the  ques- 
tion better  than  to  suggest  one  or  two  questions.  Suppose  we 
wish  to  test  the  pupil's  power  to  observe.  Let  the  student  take 
any  flower  he  chooses,  but  state  in  good  English  how  some  liower 
he  has  studied  carefully  is  able  to  prevent  self-pollination.  If 
he  were  given  a  flower  he  had  not  observed  it  might  be  tyran- 
nic, but  let  him  have  a  choice.     I  think  that  is  fair. 

Prof.  Grout — 1  don't  want  to  crowd  myself  on  the  association, 
but  I  want  to  give  just  my  idea,  that  I  may  not  be  misunder- 
stood. Mr  Clement's  statements  are  right  as  far  as  they  go. 
The  larger  part  of  the  examinations  still  test  the  memory. 
Take  the  question  of  the  flower's  self-pollination.  What  will 
prevent  the  child  having  that  drilled  into  him?  Give  him  a 
flower  and  let  him  tell  how  it  is  pollinated. 

I  realize  the  lalK)ratory  difficulty.  What  is  there  in  it?  It 
may  be  difficult  but  in  so  far  as  it  is  possible,  it  is  my  idea  of  an 
examination. 
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Prof.  Samuel  J.  Sannden — I  think  it  will  work  very  well  with 
older  ones,  but  not  with  children  14  or  15  years  old.  There  is 
not  time  to  think  it  out.  It  will  not  work  with  young  people  in 
their  teens. 

Prof.  Albro  D.  Morrill — In  tejiching  biology,  I  try  not  to  make  the 
examinations  wholly  examinations  in  memory,  to  test  not  what 
he  knows,  but  what  he  can  do;  to  give  the  pupil  a  flower  which 
he  has  not  seen  and  ask  him  to  describe  it.  I  make  the  memory 
part  of  it  shorter  on  the  count,  give  no  directions,  but  simply 
ask  him  to  make  a  complete  description  of  it.  In  some  cases 
I  have  had  very  fine  results,  but  not  in  all.  I  think  I  am  testing 
what  the  pupil  can  do,  and  would  mark  him  low  for  not  being 
able  to  do. 

Prof.  Oront — I  have  tested  that  in  examinations;  you  have  to 
make  the  examinations  shorter. 

Prof.  Harvey — The  contention  is  that  the  student  should  do  his 
very  best  work  all  the  time.  His  results  should  be  the  best  that 
he  can  get.  It  may  lye  that  he  has  obtained  a  totally  wrong 
result.  That  will  b<»  corrected  and  revised  when  the  work  is 
r<»viewed  by  the  class  as  a  whole  with  the  teacher.  The  average 
result  of  all  the  members  in  the  class  will  come  pretty  near  the 
truth,  near  enough  to  indicate  the  laws. 

Prof.  Saunders — It  came  to  me  when  the  gentlemen  were  dis- 
cussing the  values  of  different  methods,  one  thinking  the 
result  should  be  known  and  others,  that  it  should  not  be, 
the  statement  that  I  have  seen  made  that  Prof.  Tyndall  once 
calked  Faraday  into  his  laboratory  to  show  him  some  experiment 
in  polarized  light.  As  he  was  about  to  proceed  Faraday 
stopped  him  and  asked  what  he  was  to  look  for.  Even  this 
prince  of  exi)erimenters  thought  it  would  be  a  help  to  nim  to 
know  what  he  was  to  look  for. 

In  the  x-ray  exjx^riment  siK)ken  of  by  Prof.  Turner  of  Buffalo, 
he  knew  what  to  expect  and  what  to  look  for  if  all  the  steps 
were  right.  The  joy  came  from  the  fact  that  all  the  steps  wore 
taken  properly. 
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I  tliiiik  on  the  other  side,  answers  should  be,  as  far  as  possible, 
kept  away  from  the  students.  I  incline  to  that  method.  Keep 
away  results  entirely  till  after  going  through  the  process,  and 
then  compare  them  with  and  look  through  those  of  others. 

Friday  afternoon 

GENERAL  SESSION 

THE  STUDY  OF  TYPES 

ITS   SIGNIFICANCE   AND  ITS   APPLICATlOlf 

PROF.  N.  A.  HARVEY,  rHICAGO   (iLL.)  NORMAL  SCHOOL 

I  assume  as  the  basis  of  this  discussion  that  the  teaching  con- 
sidered in  this  pap<T  is  educational  in  its  nature  rather  than 
professional.  I  mean  by  this  that  it  shall  be  for  the  ultimate 
purpose  of  training  the  mind  to  do  better  the  things  that  all 
minds  can  do  in  some  d(»greo  rather  than  to  accumulate  a  fund 
of  information  to  be  used  in  the  practice  of  a  profession.  The 
psychologic  movement  of  the  learner  rather  than  the  logical 
development  of  the  subject  is  the  thing  that  is  of  the  first  im- 
portance, and  is  the  chief  factor  in  determining  the  method  to 
be  einj^loyed. 

TVrmit  me  to  state  also,  that  in  all  my  illustrations  I  have 
had  in  mind  the  teaching  of  scicMice  in  high  schools.  If  the 
teaching  of  scientific  subjects  in  colleges  and  professional 
schools  were  to  be  considered,  tin*  illustrations  and  the  basic 
propositions  would  need  very  considerable  modifications. 

The  greatest  rout ribut ion  of  seienee  to  education  is  the  scien- 
tific method.  The  seieiitifie  method  is  not  a  mi^thod  of  teaching. 
but  it  is  a  method  of  thought,  and  is  capable*  of  universal  appli- 
cation. It  is  called  the*  scientific  method  because  it  has  been  de- 
veloped chiefly  in  scientific  subjects  by  scientific  men.  Its  import- 
ance is  so  great  and  so  fully  reeojrniz(.(i  Hiat  we  are  continually 
finding  the  sci(»ntific  mc»thod  applied  to  subjects  formerly  con* 
sidenMl  most  remote  from  scientific  facts. 

In  its  essential  features,  tin*  scientific  mc^thod  proceeds  in  an 
orderly  way  from  the  study  of  an  individual  to  related  iirdi- 
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vidiials.  By  a  couiparison  of  the  resemblances  and  diflforenees 
existing  among  individuals,  the  concept  of  a  class  is  formed,  and 
thereafter  related  individuals  are  grouped  into  the  classes 
previously  formed.  By  this  process  we  are  compelled  to  recog- 
nize the  logical  8e<iueuce  and  the  relative  significance  of  each 
before  we  can  classify  it. 

It  will  be  seen  that  in  the  scientific  method  of  study,  the 
individual  is  the  first  thing  to  be  considered.  From  this  fact 
the  scientific  method  is  sometimes  regarded  as  an  example  of 
induction.  In  reality  the  scientific  method  is  quite  as  much 
deductive  as  it  is  inductive,  but  the  starting  point  is  the  same  as 
in  a  case  of  pure  induction.  This  individual  which  is  taken  as 
the  starting  point  may  be  called  a  type,  since  it  always  embodies 
the  characteristics  of  the  group  that  is  founded  on  it.  A  type, 
however,  mav  mean  much  more  than  the  individual  that  is 
studied.  It  necessarily  involves  all  the  characters  that  entep 
into  the  concept  of  the  class,  but  it  should  be  one  that  contains 
the  average  characters  of  the  class.  Individuals  of  the  same 
kind  are  not  all  alike;  variations  occur  that  make  them  indi- 
viduals. These  variations  are  quantitative  in  their  nature,  and  in 
some  individuals  are  much  greater  than  they  are  in  others.  In  any 
group  of  individuals  that  are  combined  into  a  class,  there  will 
always  be  extremes  of  variation  and  an  average  point  or  norm 
from  which  variations  occur.  In  the  vicinity  of  this  norm  will 
be  found  the  great(»r  numlMT  of  individuals  that  constitute  the 
class.  It  is  this  average,  this  point  of  dejMirture,  this  possessor 
of  the  common  charac<<Ms  in  the  h»ast  variable  degree  that  may 
shind  for  the  tyju^  of  the  class.  It  will  be  seen  that  the  selec- 
tion of  an  individual  to  stand  as  the  tyiM»  of  a  group  is  a  matter 
demanding  considerable  care.  It  would  be  very  unwise  to 
select  as  the  tyin*  for  study  one  of  the  most  aberrant  or 
diverg(»nt  forms  in  the  group. 

It  is  evident  that  the  selection  of  an  individual  to  stand  as  a 
tyiM*  will  dep<»nd  on  what  it  typifies.  An  individual  is  not  a  type 
unless  it  stands  in  the  mind  for  a  class,  or  stands  as  the  repre- 
sentative of  a  group,  all  of  which  have  common  characteristics. 
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We  come  at  oneo,  then,  to  classifteation  as  an  eleinont  in  scien- 
tific study.  Classification  is  iinpli<»d  in  almost  every  operation 
of  the  mind  above  the  siin])lest.  It  is  impli(»d  in  every  act  of 
judgment.  Whenever  we  use  a  common  noun  we  make  use  of 
classification  or  its  r<»siilt.  P]very  catalopie,  every  index,  every 
table  of  contents,  the  arrangement  of  our  houses  and  streets 
attests  the  n<H*essity  we  feel  for  classifyinjx  obj(»cts.  It  is  a 
universal  process  of  thought  and  is  common  to  all  human  min<ls. 
It  is  this  process  of  classification  that  constitutes  science  and 
makes  possible  scientific  knowledge. 

Classification  of  a  series  of  objects  is  the  actual  or  the  ideal 
arrangement  of  those  that  an*  alik(»  together,  and  the  separa- 
tion of  those  that  ar<»  unlike*.  It  (»nal)h»s  us  to  do  two  things. 
First,  it  enables  us  to  retain  in  mind  the  characters  of  uumy 
objects  at  once,  as  well  as  to  infer  from  things  known  unknown 
^correlative  proiH»rtie«;  It  is  a  labor-sjiving  process.  It  con- 
serves m(»ntal  effort  and  this  (M-onomy  of  mental  effort  is  per- 
haps the  most  important  principle  in  (education.  It  is  the  thing 
that  largely  constitut(»s  the*  difT<M'ence  Ix^tween  a  mind  of  great 
jmwer  and  on(»  of  little  ix)wt»r. 

But  classificjition  do(»s  mon»  than  this.  (Massification  dis- 
clos(»s  to  us  the  correlations  or  laws  of  union  of  properties  and 
circumstances.  It  is  only  when  wo  make  a  projHM*  classification 
that  these  laws  appear.  We  are  inclined  to  think  Uuit  for  every 
series  of  objects  there*  is  one  system  of  classificati<»n  that  is  best, 
and  which  we  <'all  the*  natural  system,  and  much  (»n<'rgy  is 
devotcMl  to  th(*  discovery  of  that  syst(*m.  The  so  called  natural 
system  of  classification  in  animals  and  plants  is  a  genealogic 
syst<*m  intend(*d  to  show  the  r(*lati(mship  by  descent  of  the  indi- 
viduals classified.  It  discloses  the  general  law  of  descent  and 
the  kinship  existing  among  the  different  animals  and  plants. 
This  system  is  not  yet  comph*t(%  as  we  do  not  know  enough 
about  animals  and  plants  to  adjust  them  satisfactorily  in  their 
l)lac(*s.  But  tlMTc  is  no  (juestion  that  th(*  arrangcMuent  of 
organized  bikings  in  the  natural  system  of  classification  has  been 
productive  of  the  greatest  good  in  tin*  development  of  our  scien- 
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tirtr  knowltMlge,  and  in  disclosing  some  of  the  most  important 
and  far-reaching  truths. 

Hut  the  natural  svst<»m  of  chissification  is  not  the  only  one 
that  may  be  used  to  advantage,  nor  the  only  one  that  is  still 
eDiploy(»d  in  <'la8sifying  animals  and  plants.  Other  systems  of 
classification  disclose  other  laws  than  those  of  descent.  We 
still  have  and  still  need  the  classification  of  geographic  regions, 
of  temiM»rature  zones,  of  life  habits,  of  geologic  horizons,  of 
physiologii!  functi<ms.  Each  of  th<»s(»  classifications  is  necessary 
and  will  alwavs  be  used  Iw^cause  ea(;h  discloses  natural  laws 
that  constitute  an  ess<*ntial  part  of  scientific  knowledge. 

1  think  I  do  not  overestimate  the  importance  of  the  study  of 
classification  as  an  element  in  education.  There  are  certain  ele- 
ments of  dynamic  thought  involved  in  classification  that  are 
positively  fundamental.  Somewhere  in  the  life  of  a  student 
there  must  1m»  a  place  wlu*r<»  the  processes  and  methods  of  classi- 
fication are  consciously  workiMl  out.  If  this  can  be  done  in  one 
or  two  subjects,  tlu*  ])rinciph»  of  classification  can  be  applied  to 
other  subjects,  and  be  used  as  a  tool  to  make  further  acquisi- 
tions of  jHiwer  in  otln^r  directions. 

Botany  and  zooh^gy  are  the  classificatory  sci<»nces  par  excel- 
kii<*e.  Here  the  principles  of  classification  have  been  worked 
out  with  a  fulness  of  detail  observed  in  no  other  subjects.  Here 
if  anywh<*r«?  the  stiuh^nt  must  ^vi  his  knowledge  of  thost*  prin- 
ciples. In  my  opinion,  botany  and  zoology  must  rest  their 
claims  for  introduction  into  a  course  of  study  largely  on  the 
fact  that  they  are  classificatory  sciences.  Any  attempt  to  sub- 
slit  utt*  some  other  elenumt  than  classification  as  a  basis  for  the 
work  in  these  subj<»cts,  is  to  discard  an  elenn^nt  of  greater  im- 
portance for  one  of  a  less. 

I  am  not  unmindful  of  the  fact  that  both  subjects  Include 
many  departments  in  whi<h  the  element  of  classification  is  not 
at  all  the  conspicuous  process.  Such  are  the  departments  of 
jdiysiology,  histology,  cytology,  paleontology,  embryology  and 
ecology.  Each  of  these  may  be  taken  as  the  basis  of  knowledge 
of  animals  and  plants.     My  contention  is  that  in  an  elementary 
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course,  where  the  purpose  is  purely  educational,  it  is  highly 
injudicious  to  make  anything  but  taxonomy  the  basis  of  the 
work.  The  other  departments  are  tributary  to  this  and  should 
be  so  recognized.  They  are  highly  specialized  departuicats,  and 
can  scarcely  be  studied  in  their  full  significance  without  some 
knowledge  of  the  taxonomic  relations  of  the  forms  used  as 
types.  I  would  take  taxonomy  as  the  basis  and  group  around 
it  the  essential  features  of  all  the  other  departments,  not  by 
any  means  omit  them. 

This  digression  on  classilioation  started  from  the  statement 
that  the  selection  of  a  tyixj  depends  on  what  it  typifies.  In 
botany  and  zoology  we  have  classified  groups  of  diflferent  rank, 
rising  through  the  series  of  individual,  species,  genus,  family, 
order,  class,  branch  and  kingdom,  each  with  many  subdivisions. 
In  beginning  zoology',  some  teachers  prefer  to  begin  the  subject 
by  studying  a  grasshopper,  crawfish  or  snail.  Others  looking 
to  the  logical  development  of  the  subject,  prefer  to  begin  with 
a  protozoon:  a  paramoecium  or  amoeba.  The  reason  for  the 
latter  preference  is  that  the  amoeba  is  a  simpler  animal.  Look- 
ing at  it  from  (he  standpoint  of  the  pupil  who  is  beginuing  the 
subject,  it  seems  to  me  to  be  not  so.  To  the  pupil  the  grasshop- 
per is  the  simpler  animal.  Smallness  is  not  an  evidence  of  sim- 
plicity. To  the  pupil  the  grasshopiKT  is  the  8impl(»r  form, 
because  it  is  mon»  nearly  rela((»d  to  the  things  with  which 
he  is  already  familiar.  He  is  familiar  with  his  own  body 
and  organs  and  th<Mr  way  of  acting.  The  grasshoppc^r  has  legs 
and  it  moves.  It  breathes  and  eats.  In  fact  it  does  many 
things  that  he  himself  can  do,  and  in  so  far  is  closely  related  to 
himself.  It  is  nearly  enough  like  himself  to  cause  him  to  feel 
the  similarity  and  yet  sullici(*ntly  diU'erent  to  enable  him  to 
state  whertMU  th(»  dilTtM*(»nce  exists. 

The  same  thing  can  not  Im*  said  of  Ww  amoeba.  Tho  pupil 
has  no  body  of  related  knowledge  that  can  be  us(m1  in  its  study, 
but  it  stands  alone  and  unccmnected  in  his  mind.  The  develop- 
ment of  the  subject  from  the  amo(»ba  as  a  iy]H\  doi^s  not  follow 
the  historical  development  of  Uie  subject,  and  though  this  i^  not 
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necessarily  the  best  uietbod  of  procedure  unless  the  historical 
development  of  the  subject  follows  the  psychologic  development 
of  the  pupil,  this  latter  is  likely  to  be  the  case  and  the  historical 
development  of  the  subject  is  likely  to  indicate  a  logical  and 
psychologic  method  of  introducing  the  pupil  to  the  subject  under 
consideration. 

There  are  many  advantages  in  beginning  the  study  with  an 
insect  or  crustacean,  such  as  convenient  size,  its  economic  im- 
portance, etc.  But  I  have  introduced  this  example  to  show  that 
all  such  considerations  mentioned  really  have  little  weight  in 
deciding  on  the  selection  of  a  preliminary  type.  We  must 
answer  to  ourselves  of  what  it  shall  be  a  type.  A  complete 
scheme  of  systematic  study  would  lead  us  to  select  a  type  of  a 
species,  a  type  of  a  genus,  a  type  of  a  family,  a  type  of  an  order, 
a  type  of  a  class,  a  type  of  a  branch  and  a  type  of  a  kingdom. 
The  logical  sequence  and  relative  significance  of  these  groups 
can  be  determined  only  if  our  first  animal  studied  shall  serve 
successively  as  the  type  of  each.  By  this  process  we  begin  with 
the  individual  as  an  individual  and  rise  by  successive  general- 
izations through  the  less  extensive  groups  to  the  all-inclusive 
group  of  animal  kingdom.  I  know  of  no  one  who  will  under- 
take, with  a  high  school  class,  to  use  an  amoeba  as  a  type  of 
a  species,  a  genus,  a  family,  an  order,  or  even  a  class.  It  is 
generally  used  as  a  type  of  animal  that  is  of  a  kingdom,  thus 
beginning  with  the  most  extensive  group  and  proceeding  in  a 
deductive  order  to  less  extensive,  or  not  obtaining  from  the  sub- 
ject the  content  that  I  should  suggest  as  one  of  the  most  im- 
portant things  to  be  obtained  from  it,  viz,  a  knowledge  of  the 
principles  of  classification  and  the  full  significance  of  type  study. 

Besides  this,  we  must  decide  what  an  individual  shall  be  a 
type  of  before  we  can  decide  what  characters  are  of  sufficient 
importance  to  demand  the  attention  of  the  learner.  An  animal 
or  whatever  it  may  be,  is  at  first  only  an  individual,  and  as  such 
has  some  thousands  of  characteristics  of  which  no  one  will  be 
rash  enough  to  undertake  to  make  a  complete  catalogue.  Differ- 
ent  writers  of  laboratory  guides   will  cause  a  pupil  to  see 


560  UNIVERSITY    OP    THE    STATE   OF    XBW    YORK         [DeC.    27 

different  numbers  of  these  characteristics,  some  more  and  some 
fewer.  A  college  student  will  be  called  on  to  see  50,  and  a  pupil 
in  the  grammar  grade  to  see  only  five.  But  on  what  basis  is 
the  number  of  characteristics  to  be  observed  determined? 
There  is  scarcely  more  value  in  seeing  50  than  in  seeing  five 
unless  the  characters  to  be  observed  are  selected  with  a  reason- 
able and  sufficient  end  in  view.  To  add  to  the  observation  of 
nonsignificant  characters  the  observation  of  other  nonsignifi- 
cant character!*  is  an  unnecessary  waste  of  energy.  They  will 
never  become  significant. 

If  we  study  the  grasshopper  as  the  type  of  a  spc^^ies,  we  shall 
notice  the  carinae,  the  fovea,  and  various  other  things  that  dis- 
criminate one  species  from  another.  If  it  is  to  he  used  as  a 
type  of  a  genus,  we  shall  necessarily  notice  the  generic  char- 
acters; the  subgenital  plate,  the  fastigium  of  the  vertex,  the 
prosternal  spine  and  all  the  other  marks  by  which  systematists 
distinguish  one  genus  from  another.  In  a  complete  scheme  of 
type  study,  it  seems  to  me  that  there  might  properly  be  this 
minute  discrimination  of  characters  till  the  idea  of  the  less 
extensive  groups  has  been  built  up. 

If  our  gra8shopi>er  is  to  be  us(?d  as  the  type  of  a  family,  we 
shall  be  called  on  to  see  the  various  familv  characteristics:  the 
wings,  the  legs,  the  ovipositor,  and  the  shape  of  the  body.  If 
it  is  to  be  used  as  the  type  of  an  order,  we  shall  notice  the 
ordinal  characteristics:  the  mouth  parts,  the  kind  of  wings,  the 
metamorphosis.  If  it  is  to  be  used  as  the  type  of  a  class,  we 
must  observe  the  class  characters:  the  body  divisions,  the  nuin- 
lK»r  of  antennae,  the  kind  of  skeleton.  If  we  make  it  the  type 
of  a  branch,  we  must  observe  the  things  that  separate  the 
branch  Arthropoda  from  the  other  branches,  while  if  we  are  to 
use  it  as  a  type  of  tlie  animal  kingdom,  it  will  bc^  necessary  to 
observe  indeiK^dently  the  things  in  which  all  anii!ials  agree  and 
in  which  they  differ  from  all  other  created  beings. 

I  trust  it  will  b(*  seen  that  we  have  here  a  means  and  a  reason 
for  deciding  on  the  particular  charactt»rs  that  are  to  be  observed 
by  the  pupil  who  is  put  into  our  cliarg(\     The  n^ason  for  direct- 
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iiig  him  to  atieh  study  as  will  h^ad  liiin  to  s(^e  (lieso  things  rather 
than  to  8tM»  others  will  not  be  apparent  to  the  pni)il,  and  I  am 
sorry  to  snsiMM-t  that  it  is  not  always  apparent  to  the  teaeher 
as  well.  But  it  is  our  duty  to  find  the  reason  for  doing  as  we  do 
or  not  do  it. 

I  have  stated  now  what  a  tyiR»  is,  and  the  prineiples  that  shall 
govern  both  our  si»leetion  of  the  type  and  the  characters  to  be 
observed  in  the  study  of  each.  My  second  prop(»Bition  is  that 
ditferent  things  s(*h»cted  as  types  should  be  related  to  each  other 
in  such  a  way  that  the  comprehension  of  the  relations  shall  not 
be  t<M>  difficult  for  tlu?  learner.  The  types  must  not  be  too  widely 
seiMirated  from  each  other  and  the  related  forms  must  be 
studied.  If  this  is  not  done  th(»r<*  is  little  value  in  the  study 
of  a  tyiH».  All  thinking  consists  largely  in  the  ixa*ception  of 
relations  betwe<*u  things.  So  num(»rous  and  so  diverse  are  the 
relations  existing  in  the  universe  that  we  may  say  that  educa- 
tion consists  largely  in  training  the  mind  to  perceive  relations. 
Auy  mind  can  fXTCeive  some*  of  the  most  evident  relations,  but 
the  mind  of  the -greatest  philosopher  is  incapable  of  recognizing 
some  of  those  that  exist.  In  ord(^r  to  train  the  mind  to  pi»rceive 
relations,  it  must  be  set  to  perceiving  them,  and  the  difficulties 
must  be  graded  according  to  the  (*apacity  of  the  mind  to  be 
taught.  It  is  in  the  propter  gradation  of  difficulties  that  teachers 
are  likely  to  make  mistakes,  specially  in  the  teaching  of  science 
whose  pedagogics  is  so  insufficiently  worked  out.  AVe  have  no 
adequate  statement,  so  far  as  1  have  been  able  to  find,  of  the 
psycholog>^  of  laboratory  science,  and  no  serious  attempt  has 
been  made  to  fram(»  a  course  of  study  in  science  in  terms  of  the 
psychologic  movem<»nt  of  the  learner.  Our  books  of  method  in 
science  are  books  of  devi<'(»s,  or  uitMhods  in  the  most  limited 
sense. 

Returning  to  our  examph*  of  the  grasshopiK»r,  we  have  ob- 
served the  characters  that  W(»  shall  use  in  studying  other  ani- 
mals. We  are  then  n»ady  to  take  up  th(»  study  of  a  rela(<*d 
animal.  Ordinarily  we  seek  for  th(»  type  of  a  family  rather  than 
the  typi»  of  a  s^M^cies  or  a  genus.     Ky  a  comparison  of  the  repre- 
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sentatives  of  different  families  that  are  closely  related,  we  can 
generalize  from  a  statement  of  their  resemblances  and  differ- 
ences, and  rise  to  the  concept  of  a  larger  and  more  extensive 
group.  Families  that  are  alike  make  up  an  order,  so  we  can 
obtain  the  concept  of  an  order  from  a  comparison  of  the  types 
of  families.  Next  we  select  types  of  orders  and  so  rise  to  the 
concept  of  a  group  of  higher  rank,  in  which  different  characters 
are  employed,  and  are  thus  seen  to  be  of  deeper  significance.  In 
a  similar  way  we  can  obtain  in  succession  an  idea  of  a  class,  a 
branch,  and  a  kingdom.  If  we  wish  to  go  into  more  minute  dis- 
criminations, we  shall  be  able  to  reach  the  conception  of  each 
one  of  the  21  divisions  that  have  been  used  to  designate  the 
successive  including  groups  employed  to  express  the  relation- 
ships and  sequence  of  animals. 

In  all  this  work,  our  first  type  may  be  used  as  the  type  of  each 
successive  group  of  increasingly  greater  extension,  for  our 
observations  originally  included  all  the  characters  of  the  suc- 
cessive tyjK-s.  Successive  generalizations  separate  the  table  of 
characters  into  an  increasingly  larger  table  of  differences  and  a 
decreasingly  smaller  table  of  resemblances  between  the  animal 
first  studied  and  repres(»ntatives  of  the  more  extensive  groups. 
Finally  our  entire  table  of  characteristics  will  be  seen  to  be  dis- 
tributed into  the  successive  tables  of  differences.  This  process 
has  enabled  the  teacher  to  cause  the  mind  of  the  learner  to  move 
in  such  a  way  that  the  relations  of  tlie  different  animals  studied 
have  been  clearly  seen.  The  mind  has  been  compelled  to  dis- 
criminate, compare,  and  generalize.  Our  selection  of  types  has 
led  to  this  result. 

I  would  not  have-it  understood  that  we  study  only  the  dead 
forms  instead  of  the  living  beings,  as  is  sometimes  charged 
against  this  kind  of  work.  The  living  activities  are  just  as  much 
a  character  of  the  typ<»  as  the  morphologic  structures.  15ut  the 
dead  body  of  a  beetle  is  a  living  thing  in  the  sense  that  every 
part  has  been  produced  by  the  life  of  the  animal,  and  had  some 
function  in  the  life  that  the  animal  lived.  We  study  the  legs 
because  the  animal  moves  with  them;  the  wings  because  he  flies 
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with  them;  the  mouth  parts  because  he  bites  with  them.  And 
so  it  is  with  every  part;  each  part  has  some  meaning  in  the  life 
of  the  animal  and  it  is  the  object  of  study  to  interpret  that 
meaning. 

Just  here  I  should  like  to  pause  long  enough  to  comment  on 
the  value  that  exists  iu  systematic  work  in  botany  and  zoology. 
It  is  a  kind  of  work  that  has  of  late  fallen  very  much  into  dis- 
favor,  and  very  properly,  too,  in  consequence  of  the  great  abuse 
to  which  it  has  been  subjected.  The  marks  that  are  used  to  dis- 
criminate genera  and  species  are  apparently  so  trivial  that  they 
seem  ludicrous.  I  would  merely  suggest  that  the  variation  in 
physiologic  function  and  life  habits  is  usually  much  more  pro- 
nounced than  it  is  in  the  morphologic  structures.  But  the  dif- 
ferences in  morphologic  structures  can  be  quantitatively  stated 
and  used  to  discriminate  species.  Even  among  individuals  of 
the  same  species  such  variations  in  personality  exist  that  we 
need  to  study  many  individuals  of  the  same  species  in  order  to 
obtain  an  insight  into  the  psychology  of  the  mind  of  the  species. 
Also,  I  would  suggest  that  all  the  most  delicate  work  of  the 
embryologist,  the  histologist,  the  ecologist,  everybody  who  con- 
tributes to  the  knowledge  we  possess  of  an  individual  of  a  par- 
ticular species,  only  helps  us  to  arrive  at  a  better  understanding 
of  the  relationships  that  exist  among  the  various  groups  of  ani- 
mals and  plants,  which  is  precisely  the  thing  that  the  sys- 
tematist  attempts  to  do  in  a  rough  and  ready  way. 

My  third  proposition  is  that  the  study  of  types  is  nec»?ssary 
for  the  purpose  of  economizing  effort.  This  is  merely  a  corol- 
lary to  our  discussion  of  classification.  I  doubt  if  there  is  a 
more  important  principle  in  education  than  the  one  indicated  by 
the  phrase,  economy  of  effort.  I  believe  that  it  can  be  shown 
that  the  essential  difference  between  the  gi*eat  intellect  and  the 
common  one  is  embodied  in  the  phrase,  economy  of  effort,  and 
that  the  most  important  mental  processes  are  those  that  most 
efficiently  conserve  mental  work. 

A  tyi)e  from  its  nature  stands  for  a  class.  Everythin^^  that 
we  may  predicate  of  the  type  as  distinguished  from  the  iudivid- 
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iial,  we  may  pr<*(licatt*  of  tlio  rlasH.  We  need  not  llieii  examine 
all  the  m<»ml)erH  of  the  elass  in  order  to  know  what  its  projK?r- 
ties  are.  Tvir»  study  is  a  substitute  for  p«4-fect  induction,  and 
while  it  has  st^rious  limitations,  its  advantaj^es  are  very  great 
in  the  economy  of  effort.  The  great  extension  of  knowhMge  in 
every  direction  has  necessitated  a  development  of  some  method 
of  using  it.  Otherwise  it  becomes  unwi(»ldy  and  a  student  is 
overwhelm(*d  by  its  v<»ry  profusion.  TyjK^  study  is  the  method 
by  which  this  gr(*at  w<»alth  of  knowledge^  can  Int  acquired  and 
made  available  for  service. 

The  idea  of  a  group  that  will  includ(*  the  various  individuals 
studii'd  is  obtaintHl  by  a  comimrison  of  th<Mr  properties  and 
selecting  from  the  entin*  numb<T  those  in  which  the  individuals 
agre<s  The  concept  of  the  more  exttmsive  group  is  obtained  by 
obs<a*ving  th(»  r(»semblances  that  exist  among  the  types  of  the 
less  extensiv(*  groups.  This  process  is  called  gencTalization,  and 
is  of  <»ssential  importance*.  Tn  fact,  most  of  the  other  oiKTations 
of  the  mind  may  b(»  regard(*d  a  tributary  to  this  one  function. 
It  necessitati^s  a  good  many  preliminary  oiK»rations:  abstrac- 
tion, analysis,  dis<'rimination  and  comparison. 

The  iM»rc(»ptioii  of  r<*semblances  is  a  more  difficult  process 
than  the  iKM'c(»ption  of  ditferences  and  nianifests  a  higher  order 
of  thought.  There  an*  a<ut(?  minds  that  have  in  a  marked 
degree*  tlu*  power  to  see  ditT(»r(»n<*es,  but  whose  ability  to  see 
resemblances  is  ex<-t»(*dingly  limited.  In  ord(*r  to  gen(*raliy.e  we 
must  oft(*n  see  a  logical  identity  existing  in  objects  that  on 
first  examination  appear  to  be  wholly  unlike.  Paradoxes  are 
fused  into  a  unity,  and  things  that  seem  to  be  so  div<*rse  as  to 
render  the  assertion  of  their  identity  absurd,  are  seen  to  be 
essentially  the  same. 

Kvery  mind  must  gen(*ralize,  and  has  the  pow(*r  so  to  do. 
But  the  differt*nces  in  this  ])ow(*r  possessed  by  ditferent  individ- 
uals an*  very  great.  It  is  a  power  that  can  be  (*x<»rcised  safely 
only  with  much  <aution  and  after  long  training.  Every  great 
advaiK-e  in  1  bought  has  followed  a  wid»*r  and  more  far-reaching 
generalization.     Those  who  are  capable  of  making  such  general- 
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izations  are  tho  philosophers  and  headers  ofi  tliouglit.  In 
natural  science  we  are  taught  consciously  how  generalizations 
are  made  and  the  necessary  cautions  to  be  employed.  R<»ience, 
then,  is  the  great  training  ground  for  those  who  gen(Talize,  and 
from  the*  ranks  of  scientific  men,  or  those  trained  in  scientific 
methods,  the  philosophers  of  the  future  are  sure  to  come. 

In  tlie  collection  of  material,  the  mind  b(»comes  buried  under 
a  mass  of  details.  We  must  s<»l(M*t  out  of  this  mass  particular 
tilings  that  we  can  examine  fully,  and  g(*neralize  from  them. 
Th(»  selected  forms  are  typ(»*<,  and  their  inspection  is  necessary 
to  enable  us  to  g(»neralize. 

My  fourth  jn-oiKwition  is  derived  from  the  third.  Economy  of 
effort  is  obtained  by  comparing  the  second  ty|K'  studied  wilh  the 
first.  It  will  be  remembenMl  in  our  pn^vious  illustration  that 
the  elementary  type,  or  the  first  form  studitMl,  was  examinc»d  as 
an  individual.  There  is  no  <»conomy  of  effort  if  the  s(»cond  ty|K^ 
is  studied  dc  novo  in  the  same  wav.  It  nnist  be  studied  bv  com- 
j>arison  with  the  first.  Ordinarily,  its  individual  charact(TS 
need  not  Ih»  noticed,  but  only  the  s|K»cific  and  g(»neric  charact(»rs. 
That  is,  the  characters  that  an*  lik(*  or  unlike  thos(»  sel(M't(*d  for 
study  in  th(»  first. 

The  former  practice  in  b(*ginning  tin*  study  of  botany  was  to 
h*aru  lessons  from  (} ray's  Hoianif,  and  after  th(\v  had  been  well 
nuMuorized,  then  to  go  to  the  fiowers  and  ai)]>ly  to  them  the 
names  of  the  parts  that  we  had  learned  in  the  lessons.  That  is 
the  way  that  I  lK*gan  the  study  of  botany.  While  I  hav<»  a  pro- 
found resiKH't  for  Gray's  Botanif,  I  have  not  so  much  for  iho 
teachers  who  us<*d  it  in  that  way.  Th<\v  failed  entirely  io  grasp 
th<*  significance  of  typ<»  study. 

SupiK)se  that  we  d<»cide  that  it  is  a  prop^'r  part  of  botany  to 
study  flower  structure.  If  on<»  of  tin*  buttercups  is  availnbh',  it 
will  serve  w<»ll  as  a  type.  A  short  time  will  suffic(»  to  fix  the 
fundauK^nttil  characters  of  this  fiower.  The  evening  primrose* 
in  the  next  lesson  will  (*mbodv  th(*  same  c*ss<'n<ial  elrm^nts  of 
fiower  structure*  with  modifications,  the  most  important  of 
which  is  the  fact  that  the  ovary  is  compound.     The  compound 
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ovary  is  about  the  only  thing  in  the  flower  that  must  be  learned 
new,  and  this  is  learned  because  it  is  a  diflference  from  the  t^pe 
form  of  flower  previously  studied.  A  study  of  the  jimson 
weed  will  introduce  us  to  the  monopetalous  corol;  a  clover  to 
the  papilionaceous  corol,  the  diadelphous  stamens,  and  the 
clustered  head.  Other  ideas  in  flower  structure  can  be  simply 
exemplified  by  a  proper  selection  of  types,  so  that  10  lessons 
treated  in  the  most  economical  way  will  give  the  student  a 
better  idea  of  flower  structure  and  plant  morphology  than  we 
obtained  in  three  months  in  the  old  way. 

It  was  formerly  the  custom,  now  happily  abandoned,  in  study- 
ing flowers  to  have  a  series  of  blank  forms  with  many  des(Tip- 
tive  words,  and  the  pupil  was  expected  to  underscore  the  words 
that  fitted  the  flower  he  had  in  hand.  You  will  see  that  in 
this  process  each  flower  was  studied  by  the  same  pattern  that 
the  first  one  was,  so  that  there  was  no  economy  of  mental 
effort,  though  there  might  be  a  saving  of  ink  in  consequence?  of 
not  having  to  write  the  descriptive  words. 

By  the  use  of  properly  selected  type  forms,  it  is  easily  pos- 
sible to  study  a  dozen  related  individuals  with  no  more  effort 
than  it  took  to  study  the  one  used  as  the  original  type,  and  do 
it  as  well.  I  have  often  observed  that  a  class  in  the  first  xi'dv 
of  a  high  school  course  will  learn  as  much  about  a  cricket,  see 
just  as  many  characteristics  and  see  them  just  as  well  in  two 
days  as  th(»y  saw  on  the  first  specimen  studied,  a  beetle  or  a 
grasshopper,  in  five  weeks.  A  common  explanation  by  un- 
thoughtful  persons  is  that  the  powers  of  observation  are  cul- 
tivated by  the  study  of  natural  science  to  such  an  extent  that 
they  have  become  able  to  see  more  in  a  given  tim<\  The  power  of 
observation  as  a  reason  for  studying  natural  scien<'e  has  been 
so  much  overworked  that  I  always  feel  suspicious  of  eitlier  the 
knowledge  or  the  sincerity  of  anyone  who  gives  that  as  a  rea- 
son why  natural  science  should  be  sttidicMl.  The  power  to 
observe  comes  largely  from  the  reflated  facts  pr<»viously  known. 

My  fifth  proposition  is  that  type  study  is  almost  universal 
in  its  application.    It  is  a  conspicuous  feature  of  the  scientific 
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method,  and  is  capable  ot  application  with  all  its  advantages 
wherever  the  scientific  method  can  be  applied.  I  have  been 
using  illustrations  drawn  from  the  classificatory  sciences,  but 
it  is  now  being  applied  to  geography  in  the  series  of  books  of 
which  our  friend  Dr  McMurry  is  one  of  the  scholarly  authors. 
In  sociology  my  friend  Mr  Thurston  is  enthusiastically  using 
it  as  a  great  improvement  over  the  former  method.  In  litera- 
ture we  see  the  same  thing  in  progress.  Everywhere  we  see 
the  same  tendency  manifested.  In  fact,  type  study  is  not  a 
thing  just  newly  discovered.  It  is  a  very  natural  thing  and 
has  been  employed  deliberately  many  years.  It  is  only  recently 
that  we  have  awakened  to  its  full  significance  and  have  bei^uu 
to  inquire  into  its  real  merits  and  to  study  the  laws  that  det(T- 
mine  its  use. 

There  is  one  other  consideration  that  ought  to  be  noticed. 
Type  study  presupposes  that  an  individual  is  the  center  of  cor- 
relation for  all  the  characters  that  pertain  to  it.  Now  suppose 
that  we  had  all  the  observed  characters  of  one  type  written  in 
a  vertical  column  under  the  name  of  the  type.  Beside  it  we 
have  tlie  name  of  another  individual  or  tyj>e  with  all  its  char- 
acters written  under  its  name.  Similarly  suppose  that  we  have 
the  observed  characters  of  several  or  many  types  written  under 
their  respective  heads.  Now  shall  we  study  our  tables  verti- 
cally or  horizontally?  Shall  we  make  the  type  individual  the 
center  of  correlation  or  shall  one  character  expressed  in  the 
table  be  the  basis  of  our  studv?  Shall  we  studv  how  the 
bumblebee  lives  and  moves  and  has  its  being,  what  organs  it 
works  with  and  what  kind  of  a  creature  it  is,  or  shall  we  study 
how  animals  defend  themselves  and  notice  the  bumblebee's 
sting  as  a  defensive  organ?  The  latter  practice  is  directly 
opposed  to  type  study.  The  advantag(*s  of  type  study  are  so 
pronounced  that  I  have  no  hesitation  in  saying  that  th(?  indi- 
vidual ought  to  be  made  the  basis  of  study,  but,  in  consequence 
of  the  natural  disposition  of  people  to  run  after  strange 
gods,  I  believe  that  many  people  overlook  its  advantages  and 
try  to  make  an  abstract  princii>le  the  center  of  study.     I  grant 
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you  that  tlioRf*  griH»raliz<*d  priiH'iples  must  be  known,  but 
ihoy  b4H*onH»  known  ho  eanily  and  with  such  ^ri»at  edurationaJ 
b<»n('fit  when  Rc»v<'ral  i\]H'H  aro  studied  and  conii>arod,  that  it 
8<»(*niR  to  nw  a  serious  niatt(T  to  abandon  tvpe  studv  and  make 
generalizations  ah*(»ady  worked  out  the  basis.  Sueh  things  are 
very  w(»Il  for  nc^wsimjM'r  sei<»nee  and  rhcap  nuigazines  and  pop- 
uhir  hM'tun»s,  but  th<\v  ran  never  constitute  tlie  core  of  a  scien- 
tific education. 

Dr  Grant  Karr — }fr  Chalrmmi,  Ladies  and  Genihwen:  We  have 
listened  with  gn»at  interest  to  Mr  IlarviVs  papc^r.  1  have 
enjoyed  it  to  tlie  extent  that  my  knowledge  would  allow  me  to 
grasp  it.  T  appreciate  the  fact  that  Mr  Harvey  is  a  specialist  in 
his  line,  and  this  pa|M»r  is  one  we  will  read  with  pleasure  and 
profit  hen»aft(»r.  It  schemed  to  me  v(^ry  diflicult  to  get  hold  of  it 
as  he  read  it,  and  sin(*e  T  did  not  have  an  opportunity  to  read 
it  and  did  not  f(»el  disposed  to  i>n^pare  a  s<»t  paper  and  go  off 
IM»rhai»s  on  a  dilT(»reut  line  of  thinking  from  that  which  Mr  Har- 
vey would  tak<»,  my  preparation  is  not  very  (»xtensive,  and  what 
1  hav(»  to  say  will  be  more  in  the  line  of  sugg(»stions,  that  have 
oc<*urnMl  to  uw  and  will  |H»rtain  mon»  to  the  teaching  of  sci(»nce 
in  grad<*s  Im»1ow  the  high  school,  thos<»  InMUg  the  ones  with 
which  1  am  most  intimat<»ly  a-cquainted. 

Th(»  paper  impn^swd  most  d<*ej>ly  some  sugg<»stious  made  this 
morning  in  the  pajier  read  by  Prof.  Saunders  and  its  discussion. 
The  first  (|ucstiou  which  o<*curred  to  mo  was  this:  What  is  the 
r<»latiou  of  scitMitific  knowledge  to  practical  lif(»?  That  is  to 
say,  what  is  sci<»nc(»  to  do  and  why  are  we  teaching  sci(»nce?  Is 
the  uwvo  knowledge  of  scientiti<*  fa<*ts  the  (Mid  and  aim  of  science 
t<»aching?  That  of  course  would  bring  u])  the  whoh*  discussion 
that  aros(»  this  uu)rniug  regarding  examinations.  There  is  a 
pretty  w(»ll  s(»tth'd  notion  in  the*  minds  of  many  that  an  examina- 
tion in  any  subjc^ct  finishes  it,  and  any  pn»paratiou,  in  science  or 
anything  (»ls<%  that  would  enabl<»  one  to  jjass  an  examination. 
Regents  or  college  entrance*,  sufTices  and  that  tin*  passing  of 
such  examination  closes  the  case. 
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Prof.  Harvey  in  several  places  intimated  that  his  solution  of 
the  question  would  be  somewhat  different;  that  he  would  have 
a  knowledge  given  in  science  that  is  not  of  the  sort  that  can  be 
exhibited  in  answer  to  certain  questions,  a  knowledge  deeper 
than  that,  a  knowledge  that  enters  more  deeply  into  the  think- 
ing, feeling  and  willing  of  a  person,  like  the  knowledge  that 
was  referred  to  this  morning  by  the  gentleman  from  Buffalo 
when  he  was  first  successful  in  making  a  photographic  plate  by 
means  of  x-ray,  of  a  bullet  that  had  lodged  in  a  person's  hand. 

I  would  be  glad  if  someone  would  discuss  more  fully  and 
throw  more  light  upon  Prof.  Harvey's  treatment  of  this  phase 
of  the  subject.  It  seems  to  me  that  the  thought  underlying  his 
discussion  more  than  anything  else  was  that  of  the  laboratory 
as  a  means  of  giving  the  student  the  requisite  experience  as  a 
basis  for  thinking,  doing  and  living.  His  first  statement  was 
that  he  wanted  to  call  attention  to  those  things  which  all  people 
do,  and  which  only  the  few  do  consciously  and  with  a  goodly  de- 
gree of  accuracy.  The  scientific  method  has  come  to  stay  and  is 
a  necessary  part  of  the  equipment  of  all  who  expect  to  under- 
stand the  life  and  doings  of  the  20th  century.  The  idea  of  evolu- 
tion has  come  into  the  world  and  is  influencing  all  sciences  and 
all  phases  of  life  whatsoever,  religion,  literature,  history  and 
everything  else.  Someone  has  said  that  the  two  ideas  of  socio- 
logy and  evolution  are  the  two  ideas  by  which  we  measure 
the  present.  They  are  the  dominant  ideas  which  define 
the  present.  Everything  is  filled  up  with  these  ideas.  They  are 
treated  of  in  science  and  the  scientific  method  is  permeated  with 
them  so  that  one  of  the  results  of  science  teaching,  as  Prof.  Har- 
vey says,  should  be  the  acquisition  of  skill  in  the  use  of  the 
scientific  method. 

What  Prof.  Harvey  has  said  regarding  the  nature  of  classifi- 
cation strikes  me  as  very  excellent  indeed.  The  nature  of  gen- 
eralization and  classification  is  best  understood  in  this  relation, 
types  and  type  study  being  their  less  complete  form,  a  sort  of 
going  from  the  lessi  intricate  into  the  more  intricate  and  ab- 
stract ideas  which  the  cut  and  dried  statements  of  the  science 
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books  give  us.  It  seems  to  me  good  for  us  to  have  our  attention 
called  to  the  fact  that  there  is  no  absolute  knowledge  on  science, 
OP  any  subject,  for  that  matter.  This  "  big  buzzing  blooming 
world  "  exists  everywhere,  varying  in  clearness  and  confusion, 
in  every  kind  of  knowledge  as  in  science,  and  the  study  of  types 
is  a  natural  way  of  approaching  to  a  more  or  less  complete  com- 
prehension  of  it,  more  perfect  by  far  than  out  of  a  textbook. 

The  study  of  types,  it  seems  to  me,  is  also  the  natural  ap- 
proach to  the  gaining  and  organization  of  knowledge,  that  is 
to  say,  it  gets  at  the  general  idea  tentatively  in  each  animal  or 
in  each  species  of  animals,  which  underlies  a  certain  class  and 
their  functions.    Types  are  a  sort  of  nascent  generalizations. 

One  practice  Mr  Harvey  did  not  mention,  that  is  sometimes  to 
be  found  among  science  teachers,  in  the  lower  grades  specially, 
is  that  of  treating  science  or  nature  facts  as  a  hodgepodge  of 
isolated  sensuous  phenomena.    That  is  to  say,  the  experiences 
of  the  pupils  are  a  sort  of  fireworks,  a  series  of  sensuous  ex- 
periences the  relations  of  which  remain  for  the  most  part  unem- 
phasized  and  undiscovered.     Such  work  is  utterly  unprofitable. 
A  certain  amount  of  classification  must  enter  in  if  the  work  is  to 
be  valuable,  no  matter  how  elementary  the  grade  is  in  which 
nature  is  taught.    There  must  be  some  classification,  varying 
with  the  maturity  of  the  students,  of  course.    A  few  characteris- 
tics seen  together  form  a  type.    That  is  the  way  mind  works. 
The  mind  can  not  make  any  movement  at  all  without  making  a 
judgment,  always  something   is    something,  the    less    general 
often  the  more  general.     It  is  the  "  logical  way  "  which  the  mind 
always  has.    The  study  of  types  takes  into  account  the  mind's 
natural  way  of  moving.    Hence  its  excellence.     Study  the  cat. 
One  of  the  good  things  is  to  call  attention  to  its  definition,  per- 
haps ask  the  question,  "  What  is  a  cat  anyway?"    There  comes 
in  the  necessity  for  a  loose  classification,  the  formation  of  a 
type.    One  can  not  tell  what  a  thing  is  in  any  way  without  re- 
lating it  to  something,  and  so  the  type  becomes  a  nascent  gen- 
eralization.   I  have  tried  the  experiment  several  times  in  all 
grades.    There  was  much  difficulty  at  first  in  defining  the  thing, 
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but  yet  a  welcome  difficulty  because  it  appealed  to  power  in  a 
natural  way.  If  attention  has  not  been  called  to  it  before,  it 
makes  the  subject  more  interesting  than  it  otherwise  would  be. 

Oftentimes,  always  in  the  higher  grades,  one  has  to  take  into 
account  the  experience  the  i)eople  have  had  who  are  being 
taught,  and  give  the  experience,  put  the  people  through  a  course 
of  living  before  they  get  anything  to  classify,  in  the  form  of 
types  or  otherwise. 

As  to  the  newness  of  type  study,  I  suppose  that  people  who 
have  studied,  who  have  gone  into  the  make-up  of  things,  have 
always  been  driven  of  necessity  into  the  study  of  types,  and 
that  with  the  rise  of  the  study  of  natural  science  this  type  study 
has  become  more  and  more  prominent.  The  rise  of  evolution 
at  the  close  of  the  18th  century,  for  instance,  gave  it  more 
prominence,  and  led  to  a  new  reformation.  The  facts  that  Aris- 
totle began  classifying  and  his  nomenclature  of  science  were 
only  type  study  in  the  light  of  20th  century  science.  The  classes 
of  Aristotle  and  those  who  preceded  and  followed  him  were 
really  a  sort  of  world  historical  study  of  types.  One  might  call 
every  outlived  scientific  system  of  classification  a  fossil  system 
of  types,  e.  g.  the  systems  of  Linnaeus,  Cuvier  and  others. 

One  more  point  that  occurred  to  me  here  in  this  connection 
was  in  regard  to  the  nature  of  knowledge.  It  is  often  regarded 
by  many,  and  I  think  that  most  of  us  who  are  engaged  in  teach- 
ing are  often  haunted  with  the  assumption  that  knowledge  exists 
somewhere  outside  of  us  and  it  is  talked  about  as  if  its  facts 
could  be  gotten  out  of  a  textbook  or  laboratory  and  placed  in 
the  mind  analogous  to  the  way  in  which  physical  objects  might 
be  gathered  and  dumped  into  a  receptacle.  This  is  an  utter 
failure  to  understand  the  nature  of  knowledge,  and  such  a 
view,  if  one  has  it,  is  sure  to  result  in  more  or  less  superficiality. 
Knowledge  is  not  a  thing  that  can  be  "  put  in  "  by  the  laboratory 
method  or  textbook  method.  It  must  be  produced  inside.  The 
theory  side  of  the  idea  is  not  all  there  is  of  it.  The  mind  is  more 
than  ideas.  There  is  action  and  feeling.  If  the  other  side  of 
the  knowledge  is  not  there,  it  is  an  empty  knowledge.    The  labo- 
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ratory  will  enable?  one  to  take  on  more  of  this  external  knowl- 
edge than  the  mere  textbook,  but  yet  it  seems  to  me  that  the 
laboratory  should  be  used  to  widen  the  whole  experience  of  a 
IM»rson,  to^ive  him  deeper  insight  into  the  life  that  he  has  lived 
and  at  the  same  time  aid  him  to  live  a  larger  and  fuller  life. 
The  laboratory  is  one  of  the  most  potent  factors  in  the  progress 
of  the  last  one  hundred  years.  But  would  it  not  be  still  more 
powerful  if  it  were  brought  into  closer  relation  to  the  other 
S(i(»nces  and  life  itself?  Are  not  the  laboratories  themselves 
too  often  satisfied  with  mere  knowledge  as  a  result?  '*  Life  is 
more  than  theology  (theory)  and  the  people  know  more  than  the 
preacluTs  (whatever  method  they  may  have)  teach/'  says  Emer- 
son. But  this  brings  up  the  whole  question  of  the  subconscious 
in  our  life,  and  its  understanding  involves  a  full  discussion  of 
epistemology  and  its  bearing  on  practical  life. 

Prof.  C.  W.  Hargfitt — I  have  been  interested  in  the  presentation 
of  the  paper,  and  while  not  caring  to  ent(»r  on  its  discussion  at 
this  time,  thought,  however,  I  should  like  to  ask  Prof.  Harvey 
a  few  quc^stions.  I  don't  know  that  they  would  be  profitable 
questions  hen\  and  yet  they  may:  whether  pedagogically  speak- 
ing he  should  consider  the  type  method  of  approaching  the  pro- 
found(*r  or  broader  subject  of  taxonomy,  indispensable  in  all 
grad(»H  of  work.  I  suppose  that  if  we  were  to  speak  of  it  from 
the  high  school  standpoint  alone,  and  I  think  that  was  his  point 
of  vi(»w  larg(»]y,  there  might  be  some  fair  unanimity  of  thought. 
If  w(»  were  to  speak  of  it  from  th(*  point  of  view  of  the  grammar 
school  teacher  in  the  sort  of  work  the  grammar  schools  are  able 
to  do  w^iich  WM»  recognize  under  the  h(»ad  of  nature  study,  might 
not  sometliing  v(*ry  different  better  serve  the  aim  of  science 
work,  and  wh(*n  we  come  perhaps  to  pass  into  the  more  intricate 
problems  of  morphology  and  embryology  in  the  college  course, 
might  there  not  b(*  some  difference's  of  opinion,  honest  and  seri- 
ous, as  to  the  type  method?  After  all,  it  seems  to  me  that 
more  will  dep4»nd  on  the  individuality  of  the  teacher  than  on 
the  method.  Let  the  t(»acher  possess  himself  or  herself  of  an 
ideal   and  a  puri)ose  and   it   makes   less  difference   what   the 
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method  mav  be.  There  mav  be  very  little  of  method  in  certain 
cases  and  yet  admirable  results.  I  thought  this  morning  dur- 
ing a  part  of  the  discussion,  when  it  was  stated  that  an 
expectation  of  what  was  to  be  found  in  the  dissection  of  animals 
gave  zest  to  the  dissection,  that  such  was  the  method  of  no  less 
distinguished  a  teacher  than  Huxley;  and  Huxley's  introductory 
manual  for  laboratory  study  continued  to  be  a  type  of  labora- 
tory  method  for  nearly  a  generation.  There  has  been  some 
wide  departure  from  that  method  of  late,  and  yet  the  method 
that  produced  the  results  that  were  produced  through  that 
means  is  not  to  be  despised.  If,  on  the  other  hand,  we  take  the 
other  extreme  and  take  Agassiz  as  its  exponent,  who,  after 
handing  a  starfish  to  a  student  and  letting  him  work  at  it,  and 
asking  him  what  he  saw  went  off  and  let  him  look  at  it  more, 
and  so  on  for  a  day  or  a  week,  without  a  word  of  specific  direc- 
tion, that  is  another  method. 

We  need  only  to  refer  to  the  products  of  the  method  in  the 
men  who  have  come  from  Agassiz's  inspiration,  as  sufficient 
proof  of  its  value.  Whether  the  type  method  or  some  other 
method  shall  be  used  depends  largely  on  the  temperament  and 
point  of  view  of  the  teacher;  and  after  all,  the  teacher  is  the 
motor  in  all  this  laboratory  instruction  and  in  all  science  work. 
Were  it  not  so,  let  us  use  encyclopedias  and  textbooks  and  all 
that.  They  are  a  great  deal  cheaper  than  teachers;  don't  re- 
quire much  apparatus,  nor  care  of  apparatus.  Let  us  turn  them 
into  encyclopedias  and  dispense  with  the  live  teacher.  In  the 
presence  of  the  beginner,  the  child  in  the  kindergarten,  or  in  the 
grammar  school,  or  even  the  boys  and  girls  in  the  high  sdiools 
there  is  something  that  is  fundamentally  important  in  life  as  it 
expresses  itself,  not  only  to  see  the  form  and  structure  of  the 
thing,  but  how  it  acts,  to  move  the  leg  or  wing  or  jaws,  to  see 
it  in  its  natural  environment  and  doing  the  things  that  belong 
to  it. 

I  do  not  know  whether  the  association  want  to  take  time  to 
discuss  these  questions  suggested  by  the  pap(»r,  but  I  would 
like  to  know,  and  perhaps  the  association  would  like  to  know, 
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whether  in  these  three  or  four  grades  of  science  work  the  type 
method  is  the  necessary  preliminary  to  all  sorts  of  stndents. 

Prof.  N.  A.  Harvey — The  second  paragraph  in  my  paper  stated 
that  it  was  written  with  high  school  work  in  mind.  If  other 
phases  of  the  work  were  to  be  considered  it  would  need  consid- 
erable modification.  This  method  of  type  study  will  be  appli- 
cable only  when  the  things  desired  to  be  obtained  from  the 
study  are  approximately  something  like  what  I  have  suggested 
here.  I  do  not  conceive  that  this  is  the  purpose  entirely  nor 
very  largely  in  nature  study  work,  so  called.  The  use  of  the 
term  method,  we  sometimes  think,  implies  some  particular 
process  of  doing  something.  That. is  not  the  thought  in  my 
mind.  My  thought  is  that  method  is  not  something  that  can 
be  patented,  but  that  method  depends  on  the  content  of  the  sub- 
ject, the  way  you  wish  to  make  the  mind  of  the  child  move.  In 
certain  schools  and  colleges,  as  I  look  at  it,  there  is  an  entirely 
different  purpose  in  view  from  that  suggested.  In  professional 
schools  particularly,  the  purpose  is  to  obtain  the  largest  pos- 
sible amount  of  knowledge  concerning  the  things  that  have  to 
be  used,  in  the  shortest  possible  time.  Books  are  used  to  the 
fullest  extent.  Books,  lectures,  laboratory,  travel  and  anything 
that  can  conduce  to  the  rapid  acquisition  of  knowledge  is  to  be 
used  to  the  fullest  extent.  The  college  student  in  most  cases 
is  beyond  the  stage  of  developmental  work  that  I  have  de- 
scribed here.  He  may  be  considered  as  having  passed  through 
a  large  part  of  the  work.  If  not,  he  is  a  preparatory  student 
and  not  a  college  student  in  the  h^gitiniatc*  sense.  He  ap- 
proaches the  second  phase  of  scientific  study,  which  is  largely 
a  reading  phase.  He  wishes  to  become  familiar  with  what 
other  people  have  said  and  done  in  the  work  enjxaging  his  atten- 
tion. When  a  student  reaches  the  limit  of  knowledge  on  the 
subject,  learns  to  use  his  tools,  knows  what  has  been  said  and 
done  with  reference  to  his  particular  field  of  work,  tliis  little 
bit  of  the  scientific  world  that  he  has  mastered  for  himself, 
he  proceeds  into  original  research  work  and  adds  to  the  knowl- 
edge which  the  world  possess(»s.     That  is  the  diffiTenoe  as  I 
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..fitee  it.  The  jaethod  depends  entirely  on  the  movement  of  the 
mind  that  the  teacher  or  the  instructor  desires  to  have  the 
pupil  make. 

Prof.  A.  P.  Brigham — Not  very  long  ago  I  heard  one  of  our 
most  eminent  physiographers  express  the  opinion  that  the  time 
would  come  when  we  would  get  the  land  forms  due  to  river 
action,  for  example,  as  fully  classified  as  we  classify  the  forms 
covered  by  the  sciences  of  zoology  and  botany.  I  do  not  agree 
with  that.  I  do  not  think  the  time  will  ever  come,  and  I  pity 
the  teachers  and  students  when  it  does  come.  I  hold  indeed 
that  land  forms  are  capable  of  a  good  measure  of  classification. 
Dr  McMurry  would  tell  us  of  his  use  of  types  in  geography. 
I  will  make  a  suggestion  or  two.  One  form  of  the  land  is  known 
as  a  mountain.  How  would  you  teach  what  a  mountain  is? 
No  definition  would  cover  mountain,  so  I  am  inclined  to  think 
we  would  have  to  begin  with  the  study  of  types.  We  can  not 
bring  mountains  into  the  schoolroom.  If  I  could  have  my  way, 
I  would  bring  over  the  Jura  as  a  type  of  folded  mountains,  not 
much  worn,  as  the  simplest  type  of  the  mountain  form  with  its 
foldings,  and  see  how  these  are  made,  and  then  compare  the 
Appalachian,  I  mean  in  the  narrower  sense.  I  leave  out  the 
Adirondacks,  as  their  structure  is  hypothetic;  leave  out  the 
Green  mountains,  taking  the  simplest  part  of  the  Appalachian 
system  as  found  in  Pennsylvania.  Then  I  would  give  a  <»Teat 
deal  of  time  in  comparing  the  old  and  worn  out  Appalachians 
with  the  Jura. 

If  I  were  in  Denver,  I  would  begin  with  the  great  western 
system,  taking  the  Rockies  for  a  start.  Teach  the  Rocky  moun- 
tain structure  as  it  is  known.  Go  on  to  the  \Yasatch  mountains 
or  take  the  Sierras  and  Coast  range,  associating  the  i)lateaus 
with  them.  The  order  would  not  be  very  essential,  but  we  can 
all  see  that,  as  we  have  passed  from  one  mountain  group  to 
another,  we  should  be  saving  time  in  all  eases,  and  come  out 
with  some  kind  of  a  definition  of  mountains. 

There  would  be  other  forms  of  the  land,  giving  the  same 
rational  use  of  types.     Let  us  take  volcanos,  beginning  with 
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Vesuvius.  That  is  as  good  as  any.  Ijoarn  all  we  can  about 
it,  and  then  we  may  take  up  almost  any  other  in  comparison, 
Etna  for  example.  Then  go  over  to  Hawaii  and  note  the  differ- 
ences in  lava,  form  of  cones  and  manner  of  eruption.  Then  pass 
to  other  types  of  volcanic  activity. 

I  agree  most  heartily  as  to  the  great  saving  of  time  and 
energy-,  and  on  the  idea  that  we  come  out  with  good  general 
notions.  I  am  very  sure  that  our  principles  grow  by  using  the 
type  method  in  geography. 

Prof.  Harvey — Mr  CMirman:  I  have  had  my  say.  1  have  made 
my  speech.  I  do  not  know  that  I  have  anything  further  to  add. 
I  stated  in  the  paper  that  the  study  of  types  is  not  new,  but 
newly  applied.  I  think  it  is  being  applied  to  the  study  of 
geology,  as  Prof.  Brigham  suggested,  in  a  way  that  it  iias  not 
been  done  befiore.  No  one  has  undertaken  very  long  ago  to 
study  the  forms  of  the  land  as  type  forms,  nor  to  work  out  a 
typical  land  form.  An  examination  of  almost  all  the  geogra- 
phies at  present  used  will  show  that  they  are  studying  type 
forms,  instead  of  individual  objects  without  relation  to  other 
individuals  that  may  be  grouped  with  them. 

I  think  the  study  of  types  is  coming  to  be  used  in  a  new  sense 
from  what  it  has  ever  been  employed  before.  One  thing  I  should 
like  to  say  in  addition,  with  reference  to  some  remarks  made  by 
Prof.  Karr.  It  maj*  be  well  to  state  the  relation  of  knowledge  to 
what  may  be  called  discipline.  It  has  been  said  that  there  is 
a  contradiction  in  the  two  terms.  I  believe  that  there  is  no  con- 
tradiction but  a  harmonious  relation  between  them.  It  is  dear 
to  me  that  we  may  have  the  knowledge  without  having  caused 
the  mind  to  go  through  the  proc(»8ses  that  result  in  strength  and 
power,  and  we  may  have  it  without  any  acquisition  of  power  in 
the  getting,  but  there  can  be  no  g(»tting  of  power,  training,  dis- 
cipline and  improvement  of  the  mind  without  a  concurrent  gain- 
ing of  knowledge.  An  (examination,  if  a  teacher  chooses  to  give 
it  at  the  end  of  a  term's  work  or  the  conclusion  of  a  study,  tests 
the  knowledge.  If  the  work  has  b(»en  proi)erly  done,  the  knowl- 
edge gained  may  be  taken  to  measure  the  i>ower  that  has  been 
gained,  though  the  knowledge  and  the  power  are  not  identical. 
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Knowledge  may  be  tested  without  testing  the  power  at  all. 
The  acquisition  of  knowledge  necessarily  accompanies  the  gain 
of  power,  but  the  gaining  of  knowledge  does  not  imply  that 
power  is  gained  in  the  same  process. 

Prof.  Hargitt — It  may  be  of  interest  to  the  teachers  of  physi- 
ology to  see  some  of  the  experimental  work  and  the  models 
illustrating  the  experimental  work  done  with  the  first  year 
students  in  physiology  here.  Tlie  laboratory  is  at  the  west  end 
of  this  corridor,  just  opi)08ite  the  head  of  the  stairs,  corre- 
sponding to  this  room,  and  tomorrow  morning,  between  9  and  10 
o'clock,  a  demonstration  will  be  made  of  heart  action.  Anyone 
interested  in  that  work  will  be  welcome  to  see  the  models  and 
the  experiments.  They  are  rather  ingeniously  arranged,  and 
very  strikingly  illustrative  of  certain  processes  which  art*  not 
often  seen. 

Friday  afternoon 
SECTION    MEETINGS 

Section  A.     PHYSICS  AND  CHEMISTRY 

PREPARATION  AND  TRAINING  OF  THE  TEACHER  OF  PHYSICS 

PROF.  CHARLES  B.  THWING,  SYKACUSE  UNIVERSITY 

There  are,  I  believe,  three  classes  of  men  engaged  in  teaching. 

First,  those  who  are  aiming  at  some  other  profession  and  are 
teaching  as  a  temporary  means  of  support.  I  presume?  that  the 
number  of  this  class  engaged  in  t(*aching  science  is  compara- 
tively small,  and  that  the  number  so  employc^d  who  take  suffi- 
cient interest  in  the  broader  aspects  of  the  teacher's  work  pres- 
ent today  is  smaller  etill.  I  shall  not  have  them  specially  in 
mind,  therefore,  in  what  I  shall  have  to  say. 

A  second  class  is  compris(»d  of  those  who  have  no  sp(»cial  apti- 
tude or  preference  for  any  other  calling  and  have  therefore  taken 
up  teaching.  Their  idea  of  teaching  is  somewhat  like  the*  coach- 
man's notion  of  the  episcopacy.  ^'  For  a  nice,  chine,  aisy  job," 
fiaid  he,  "  give  me  bishop.-'  I  may  say  in  passing  for  the  benefit 
of  yisitors  who  may  not  be  teadu^rs,  that  the  "  job  ''  of  a  success- 
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ful  physics  teacher  is  neither  clean  nor  easy.  It  means  long 
hours,  dirty  hands,  tired  back  and  weary  brain.  But  to  him  who 
loves  his  work  it  is  a  task  full  of  pleasure  and  rich  in  rewards. 

This  leads  me  to  the  third  class,  which,  I  need  hardly  say, 
is  composed  of  men  who  ooiM  do  other  things,  profitably  to  them- 
selves and  acceptably  to  others,  but  who  could  hardly  be  con- 
tented anywhere  else  than  in  the  teaching  profession;  men  who 
are  caUed  to  teach,  called  by  their  inclinations  and  aptitudes  to 
begin,  called  by  the  loving  appreciation  of  pupils  and  the  com- 
mendation of  principals  to  continue  a  work  which  they  find, 
despite  long  hours  and  poor  pay,  brings  them  the  conscionsness 
that  they  are  doing  a  work,  quiet  and  unheralded  though  it  be, 
the  influence  of  which  in  molding  the  characters  of  the  rising 
generation  is  second  in  importance  to  the  work  of  no  man,  how- 
ever prominent  he  may  be  in  the  public  eye. 

For  the  younger  teachers  present  I  shall  try,  in  the  time  al- 
lotted me,  to  sketch  in  barest  outline  the  ideal  teacher  of  physics- 
In  the  discussion  which  follows  this  paper  I  trust  the  more  ex- 
perienced teachers  will  fill  in  some  of  the  details  of  the  picture 
till  we  see  before  us  a  composite  portrait  of  the  best  science 
teachers  we  all  have  known.  It  will  then  remain  for  each  of  us 
to  compare  ourselves  with  our  ideal  and  devote  the  remainder 
of  our  lives  to  completing  our  training  and  preparation  for  our 
chosen  wcTk. 

The  teacher  of  physics  is  first  of  all  a  man.  His  first  concern 
for  himself  is  that  he  may  be  a  clean,  honest,  upright,  manly 
man,  whose  interest  in  his  students  is  not  confined  to  the  class- 
room but  includes  their  sports  and  recreations,  their  home  life 
and  reading,  their  other  studies  and  employments.  He  sees  in 
each  pupil,  not  primarily,  one  of  a  class  to  each  of  whom  the 
same  task  is  to  be  given,  the  same  goal  set,  but  an  individual 
human  soul,  struggling  with  his  own  peculiar  difficulties,  often 
ignorant  of  his  own  needs  and  limitations,  yet  always  open  to 
help  from  the  man  wise  and  kind  enough  to  see  and  show  him 
his  needs. 

To  the  true  teacher  his  subject  is  but  one,  perhaps  his  best, 


1901]  SBGTION   MDBTINQB  579 

avenae  of  approach  to  the  individual  student's  inner  self.  It 
'often  happens  that  the  teacher's  first  real  approach  to  the 
student  must  be  along  lines  outside  the  subject  taught.  Every 
teacher  will  bear  me  out  in  the  statement  that  he  who  has  once 
found  the  way  to  a  pupil's  heart  can  teach  him  something  about 
any  subject  which  he  himself  has  mastered,  however  long  or 
deep  seated  the  fancied  dislike  of  the  student  for  that  subject 
may  have  been. 

The  youth  retains  to  a  large  extent  that  insight  which  is  so 
marked  in  young  children.  He  knows  his  friends.  No  simulated 
interest  in  his  affairs,  no  attempt  on  the  part  of  the  teacher  to 
hide  his  own  defects  of  scholarship  or  vices  of  character  can 
long  deceive  the  pupil.  The  man  who  hopes  for  permanent  suc- 
cess by  any  but  the  most  open,  honest  methods  of  dealing  would 
better  follow  some  employment  which  brings  him  into  contact 
with  grown  men  whose  confidence  in  their  judgment  leads  them 
to  distrust  their  intuitions.  He  who  probes  men's  souls  like 
the  surgeon  who  probes  men's  bodily  wounds  must  have  clean 
hands  and  instruments,  or  he  will  do  more  harm  than  good. 

Second,  the  teacher  of  physics  must  have  the  same  qualities 
which  make  the  teacher  of  any  other  branch  successful.  He 
must  be  master  of  himself  under  the  scrutiny  of  bright  eyes, 
eager  for  knowledge  or  mischief,  looking  from  the  same  bench 
with  eyes  whose  attention  must  be  caught  and  held  till  the  slug- 
gish, wandering  thoughts  are  focused  on  some  worthy  object. 
All  that  any  teacher  needs  of  tact  and  skill  and  patience  the 
physics  teacher  needs,  and  sometimes,  when  the  apparatus  goes 
wrong  and  the  experiment  falls  flat,  he  is  likely  to  feel  that  the 
humility  of  Moses  coupled  with  the  patience  of  Job  would  hardly 
be  suflScient  to  preserve  his  equanimity. 

The  graces  of  tidy  dress,  a  cheerful  manner  and  a  pure,  clear 
English  diction  should  be  his,  whatever  effort  it  may  cost  to  gain 
them. 

Again  the  teacher  of  physics  is  a  teacher  of  natural  science, 
and  the  different  sciences  have  relations  i^ith  physics  so  close 
that  it  is^  impossible  to  ignore  them.     Indeed  if  the  student  has 
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before  studied  and  become  interested  in  another  science,  the 
interest  already  aroused  mav  be  carried  over  to  the  new  sub- 
ject  by  an  easy  transition  along  the  lines  of  contact  between 
the  two.  If  the  teacher  knows  less  of  these  kindred  branches 
than  the  student  knows,  or  thinks  he  knows,  there  is  danger 
that  the  student  will  underrate  the  teacher's  knowledge  of 
physics.  If,  on  the  other  hand,  the  teacher  is  fairly  well  at 
home  in  the  other  sciences,  he  can,  by  skillfully  drawn  illustra- 
tions, bridge  the  gap  from  the  known  to  the  unknown  and  lead 
the  student  to  a  firmer  footing  in  the  new  territory. 

I  believe  no  mistake*  is  more  commonly  or  more  cften  made 
by  young  teachers  than  what  I  nmy  call,  for  lack  of  a  better 
term,  the  error  of  abruptness.  We  plunge  the  student  up  to  his 
eyes  in  a  flood  of  new  terms,  new  ideas,  new  methods  o-f  thought 
and  then  wonder  that  he  gasps  and  flounders  helplessly  about 
instead  of  swimming  easily  to  solid  gi*ound.  We  ought  rather 
to  conduct  him  to  some  point  in  his  present  groundwork  of  facts 
from  which  he  may  pass  by  easy  stepping-stones  across  the 
boundaries  of  the  new. 

I  am  sorry  for  the  teacher  who  is  compelled  to  teach  half  a 
dozen  sciences  at  once  without  time  or  adequate  equipment  for 
any  one  of  them,  and  yet  I  am  convinced  that  if  the  opportunity 
offered  for  the  teacher  who  intended  ultimately  to  teach  physics 
to  spend  a  year  in  teaching  chemistry  or  biology  or  astronomy 
or  physical  geography  it  would  be  wise  for  him  to  embrace  that 
opportunity  and  make  the  most  of  it.  Physics  is  i)reeminently 
the  broad  or  basal  science.  It  now  compasses  the  major  part 
of  what  was  once  called  natural  philosophy  and  it  is  still  the 
most  general  of  the  sciences. 

]f  we  think  of  natural  science  as  one  of  the  great  natural  divi- 
sions of  human  thought,  physics  occupies  a  mountain  range  and 
table-laud  iieai*  th<»  center  of  that  realm.  In  the  foothills,  well 
within  the  boundaries  of  physics,  li<»s  chemistry,  in  a  territory 
which  remained  fairly  w(»II  defincnl  so  long  as  the  physicist 
kept  himself  strictly  to  masses  and  molecules  and  left  the  atom 
to  tlu»  chemist.     But  of  late  years  the  chemist  has  been  making 
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incursions  into  physics  till  a  neutral  territory  called  physical 
chemistry  has  been  formed.  Still  more  recently  the  study  of 
Rontgen  rays,  Lenard  rays  and  kindred  lines  of  investigation 
have  compelled  the  physicist  to  believe  that  the  atom  is  not,  in 
reality  the  ultimate  division  of  matter,  but  that  the  atom  itself 
consists  of  thousands  of  smaller  particles  which  Prof.  J.  J. 
Thomson  calls  corpuscles. 

The  physicist  and  chemist  are,  therefore,  constantly  crossing 
each  other's  territory,  and  he  who  is  the  trusty  guide  in  physics 
must  know  at  least  the  landmarks  in  the  realm  of  chemistry. 

The  ultimate  nature  of  matter,  electricity,  gravitation  and 
the  other  forms  of  energy  are  the  almost  unexplored  peaks 
which  lie  at  the  center  of  the  field  of  physics. 

Biology  is  a  sunny  land  lying  to  southward.  Its  denizens 
trace  back  the  streams  of  life  to  a  point  within  the  boundaries 
of  physics  and  chemistry  and  leave  us  to  track  them  still  farther 
toward  their  ultimate  source. 

Geology  overlaps  with  physics  on  the  one  side  and  biology  on 
the  other. 

All  of  the  sciences  are  debtors  to  physics  for  their  instru- 
ments of  research  and  all  assume  the  fundamental  laws  of 
physics  and  chemistry  for  a  working  foundation,  as  physics  in 
turn  assumes  the  laws  of  mathematics.  In  view  of  the  inti- 
mate relations  which  exist,  therefore,  between  physics  and  the 
other  sciences  it  behooves  the  teacher  .of  physics  both  to  include 
a  study  of  these  sciences  in  his  general  preparation  for  his  work 
and  to  keep  up  as  far  as  possible  with  the  progress  being  con- 
stantly made  in  these  subjects. 

For  the  latter  purpose  I  feel  hopeful  that  a  publication 
recently  begun  known  as  tin*  Current  Encyclopedia!^  would  be  of 
great  value  to  every  teacher.  The  science  department  of  the 
Literary  Digest  is  exceedingly  helpful  along  these  lines,  though 
more  popular  in  character  than  the  first  named  publication. 
Both  of  these  periodicals  contain,  of  course,  much  other  matter 
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of  interest  in  other  lines  than  science  which  for  the  sake  of 
general  culture  the  teacher  might  profitably  read. 

I  come  now  to  a  matter  which  may  seem  to  some  of  you  not 
quite  germane  to  my  subject.  I  am,  however,  unable  to  sepa- 
rate it  in  my  own'  thinking  or  to  keep  it  out  of  my  daily  teaching. 
I  refer  to  the  relations  of  science  to  theology.  That  any  con- 
flict has  existed  between  science  and  religion  I  do  not  believe. 
I  can  not  conceive  how  an  increased  knowledge  of  the  laws  of 
natural  phenomena  can  in  any  wise  diminish  our  reverence  for 
the  divine  first  cause,  or  lower  our  ideals  of  duty  toward  our 
fellow  man.  Indeed  1  think  no  thoughtful  person  ever  con- 
tended that  men  of  science  are  less  reverent,  less  law-abiding 
or  less  abounding  in  good  will  and  good  deeds  to  their  fellows 
than  are  other  men. 

Science  has,  however,  attacked  again  and  again  certain  beliefs 
which  were  so  closely  connected  with  religion  in  the  teachings 
of  the  church  and  hence  in  the  popular  thought,  that  religious 
teachers  took  alarm  and  the  truth  was  in  danger  of  being  lost 
to  view  in  the  smoke  of  noisy  conflict.  The  field  of  battle 
shifted  from  geology  when  the  old  interpretation  of  the  mean- 
ing of  the  days  of  creation  had  been  abandoned  to  biology, 
which  with  the  doctrine  of  evolution  struck  a  stinging  blow  at 
the  popular  beliefs  concerning  the  origin  of  man. 

A  question  which  it  is  to  be  hoped  may  be  debated  with  less 
of  acrimony  than  either  of  these  because  of  a  growing  spirit 
of  tolerance  in  both  camps  is  the  problem  of  the  origin  of  life. 
That  problem  must  find  its  solution,  if  the  solution  is  found  in 
physical  science  at  all,  in  the  realm  of  physics.  At  present  the 
biologist  is  tracing  back  one  vital  phenomenon  after  another 
to  the  point  where  he  can  say,  "  It  is  explainable  by  purely  phys- 
ical or  chemical  processes."  Suppose  now  it  be  found  that  the 
movements  of  the  lower  forms  of  animal  life  may  be  induced 
by  electrical  or  chemical  means,  and  do  not  necessarily  argue 
an  intelligent  purpose  on  the  part  of  the  animal  to  seek  its  food, 
does  the  acceptance  of  this  explanation  preclude  the  necessity 
for  a  guiding  intelligence  in  nature? 
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A  recent  cafie  in  point  will  illustrate  my  meaning.  It  is  a 
well  known  fact  of  physics  that,  while  the  shape  and  position 
of  a  large  body  of  liquid  is  determined  chiefly  by  its  own  weight, 
the  shape  and  movements  of  small  drops  and  films  are  deter- 
mined almost  wholly  by  what  is  called  capillarity  or  surface 
tension,  the  force  which  gives  the  raindrops  and  the  soap  bub- 
ble their  spheric  shape  and  causes  the  oil  to  rise  in  a  lamp  wick. 

Now  a  German  scientist  has  lately  found  that  he  can  by  whip- 
ping soap  suds  in  oil  produce  a  filmy  froth  which  presents  under 
the  microscope  the  exact  appearance  of  protoplasm,  the  physical 
basis  of  life.  More,  wonderful  still,  this  artificial  protoplasm 
creeps  and  moves  about  and  its  individual  cells  contract  and 
<;hange  their  shapes  and  have  currents  of  fluid  circulating  within 
them  in  a  manner  startlingly  like  the  behavior  of  protoplasm 
itself.  The  so  called  "life"  of  the  film  is  about  22  hours,  after 
which  it  loses  its  power  of  motion  and  disintegrates. 

What  has  the  physicist  to  say  in  answer  to  the  question, 
^'Does  surface  tension  explain  the  life  of  protoplasm?"  To  him 
the  crucial  point  of  the  experiment  is  its  end.  The  movements 
of  the  artificial  protoplasm  ceased  when  the  energy  imparted 
to  it  by  the  experimenter  in  the  whipping  process  had  been 
expended.  It  had  no  power  to  draw  energy  from  its  surround- 
ings and  so  keep  itself  alive.  If  there  is  one  law  of  more  uni- 
versal application  than  any  other  it  is  the  law  of  minimum 
potential  energy.  In  accordance  with  that  law  all  spontaneous 
motion  in  dead  matter  is  in  that  direction  which  will  result  in 
changing  its  condition  from  the  less  stable  to  the  more  stable. 
Water  flows  down  hill,  escaping  steam  expands,  complex  unsta- 
ble chemical  compounds,  such  as  those  formed  under  the  in- 
fluence of  life,  disintegrate  or  decay  to  stable  compounds  when 
left  to  the  unhindered  operation  of  physical  forces.  The  heat 
of  the  sun  itself  is  being  radiated  through  space  and  the  sun 
and  all  the  planets  must  one  day  be  as  cold  and  lifeless  as  the 
moon  is  now.  Nature,  so  far  as  physical  and  chemical  laws 
can  determine,  is  slowly  but  surely  running  down  to  a  dead 
level  of  equilibrium.    For  the  soap  protoplasm  there  was  noth- 
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ing  to  do  but  die.  It  could  not  generate  other  soap  protoplasm, 
nor  even  keep  itself  alive.  It  had  no  resources  other  than  the 
mechanical  laws  of  physics,  and  these,  as  we  have  seen,  always 
lead  to  the  same  end. 

But  the  plant  protoplasm  does  otherwise,  it  draws  energy 
from  its  surroundings  and  keeps  itself  alive.  It  generates  other 
protoplasm  like  itself  and  builds  up  a  living  organism,  differen- 
tiated in  its  different  parts,  employing  the  principle  of  division 
of  labor  as  if  working  toward  some  definite  end.  It  overcomes 
the  chemical  affinity  of  stable  compounds  in  the  soil  and  builds 
them  up  to  highly  complex  unstable  compounds.  It  overcomes 
the  force  of  gravity  and  lifts  a  ton  of  wood  a  hundred  feet  into 
the  air,  building  a  tree  which  lives  a  century,  surrounding  itself 
meanw^hile  with  a  whole  forest  of  trees  which  are,  like  itself, 
fighting  against  wind  and  flood  and  the  subtle  forces  of  decay. 
Whence  has  it  the  power  to  do  all  this?  There  must  be  some- 
thing in  or  about  or  with  the  protoplasm  that  makes  for  prog- 
ress in  opposition  to  the  inexorable  laws  of  physics.  The  ques- 
tion "  What  is  life?"  remains  unanswered,  but  the  stream  of  life 
has  been  traced  one  stage  nearer  to  its  source  with  the  result 
that  the  presumptions  in  favor  of  a  purely  materialistic  origin 
of  life  are  fewer  todav  than  at  anv  time  in  the  historv  of  modern 
science. 

But,  someone  asks,  would  you  think  it  wise  for  the  average 
teacher  to  speculate  on  these  questions  before  his  class?  Pos- 
sibly not;  that  is  a  question  for  each  one  to  decide  for  himself. 
The  average  teacher  will  have  young  people  in  his  classes  who 
are  thinking  somewhat  on  these  questions,  thinking  oftentimes 
with  the  deepest  concern,  for  young  people  often  take  the  deep 
questions  of  life  moi'e  seriously  than  do  their  elders,  and  those 
same  young  pc^ople  might  be  greatly  helped  by  a  thoughtful 
w^ord  spoken  in  private. 

At  all  events  one  thing  should  be  desired  by  the  teacher  above 
all  others,  both  for  himself  and  for  his  pupils,  I  mean  the  atti- 
tude of  mind  which  places  truth  above  everything  else,  that 
humble  spirit  which  keeps  the  mind  open  to  truth  from  every 
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source,  that  spirit  of  reverence  toward  all  truth  which  never 
scofifs  at  what  it  can  not  comprehend,  nor  willingly  distorts  the 
truth  to  gain  a  point  in  argument.  The  man  who  by  patient 
thought  and  honest  life  has  won  his  way  to  such  an  attitude  of 
mind  may  never  attain  a  wide  grasp  of  philosophic  problems 
himself,  but  among  his  pupils  there  will  arise  men  whose 
thought  will  mold  the  forces  of  the  world  for  good. 

Last,  the  physics  teacher  is  to  teach  physics,  a  task  which 
requires  for  its  successful  fulfilment  certain  special  aptitudes 
and  habits  of  thought  and  a  fairly  definite  technical  equipment. 

Physics  is,  at  least  in  its  possibilities,  the  most  exact  of  the 
natural  sciences.  The  phenomena  studied  admit  of  accurate 
measurement  and  are  reducible  to  laws  which  may  be  expressed 
in  mathematical  symbols.  The  physics  teacher  should  have  or 
seek  to  acquire,  therefore,  the  habit  of  accuracy  of  thought. 
This  habit  will  show  itself  in  speech  by  the  employment  of  exact 
terms  and  by  the  frequent  use  of  such  qualifying  words  as 
'*  about"  and  "approximately."  It  shows  itself  too,  in  habits 
of  promptness,  order  and  neatness,  and  in  manipulative  skill, 
for  the  difference  between  a  successful  experiment  and  a  failure 
depends  oftentimes  on  a  turn  of  the  wrist,  while  the  ability  to 
give  the  wrist  the  right  turn  at  the  right  moment  tells  of  a  habit 
of  accuracy  which  has  taken  years  to  gain. 

The  physics  teacher  needs  to  have  a  taste  for  mechanics  to- 
gether with  some  practice  in  the  use  of  tools.  Few  pieces  of 
apparatus  come  from  the  maker  in  perfect  adjustment  and  fewer 
still  will  stay  in  adjustment  from  year  to  year.  The  teacher 
who  can  use  tools  is  rich  with  a  very  meager  outfit  if  he  can 
command  a  small  fund  from  which  to  buy  materials,  while  the 
clumsy  teacher  would  be  poorly  off  with  a  costly  cabinet  of 
apparatus  at  his  disposal.  The  fundamental  laws  of  physics 
are  grounded  in  mechanics  and  find  their  illustrations  in  every- 
day machines.  The  teacher  of  physics  should  form  the  habit  of 
noticing  machines  of  all  sorts  and  trying  to  understand  how  they 
work.  I  spoke  near  the  outset  of  the  opportunity  afforded  by 
the  student's  knowledge  of  other  sciences  to  introduce  him  to 
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the  study  of  physics.  It  often  happens,  though,  that  the  student 
has  no  such  knowledge  to  help  him.  There  are  few  boys,  how- 
ever, who  do  not  have  a  working  knowledge  of  some  machine 
and  most  girls  understand  the  working  of  the  sewing  machine 
at  least. 

A  little  broader  field  of  observation  and  one  which  the  teacher 
may  cultivate  with  pleasure  and  profit  all  his  life  is  found  in 
the  daily  experiences  of  common  life.  A  glass  of  water  and  a 
spoon  at  the  dinner  table  afford  illustrations  of  reflection,  ordi- 
nary and  total,  magnified  and  diminished  images  by  reflection, 
refraction,  magnification  by  refraction,  water  waves,  sound 
waves,  and  many  other  phenomena,  wiiile  daily  observations  of 
the  weather  and  of  the  varied  out-of-door  phenomena  which 
daily  crowd  themselves  on  his  notice  will  give  the  teacher  a 
fund  of  facts  for  illustration  such  as  no  amount  of  reading  could 
afford.  I  call  to  mind  a  drawing  in  a  w^ell  known  textbook  of 
elementary  physics  which  is  intended  to  illustrate  the  apparent 
position  as  viewed  by  a  person  in  air  of  an  object  under  water. 
The  man  who  drew  the  picture  was  an  experienced  teacher  of 
physics,  but  neith(»r  he  nor  any  one  else  ever  saw  the  like  of  wiiat 
he  has  there  portrayed.  There  are  two  ways  in  which  the  teacher 
might  have  guarded  against  the  possibility  of  making  an  error 
of  this  sort.  One  is  the  habit  of  observation  just  mentioned, 
the  other  is  a  study  of  the  subject  as  treated  in  textbooks  of  ;i 
higher  gi-ade  than  that  used  in  the  class.  Just  here  a  word 
of  caution  is  necessarv.  While  advanced  methods  of  Ireatnimt 
are  valuable,  I  may  say  necessary,  to  the  teacher  for  a  thorough 
mast«»ry  of  the  subject,  he  must  beware  how  he  presents  to  his 
(iementarv  class<»s  anv  but  the  most  elementarv  methods.  The 
methods  of  trigonometry  or  calculus  may  apiM\il  to  the  teacher 
by  their  ch^arness  and  simplirity,  but  to  the  stud(»iit  who  has  at 
best  but  a  vague  conc<»ption  of  g(*ometry  these  an*  an  unknown 
tongue. 

Th(*  teacher  should  bring  to  the  class  the  results  of  his  study, 
not  th(*  steps  by  which  he  has  reached  th(»m.     Physics  is  strong 
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food  for  babes.  It  must  needs  be  predijrested  in  the  teacher's 
mind  before  it  can  be  profitably  offered  to  the  pupil. 

This  work  of  mastering  and  simplifying:  the  principles  of  so 
diflBcult  a  subject  is  the  work  of  years,  and  it  can  not  all  be 
done  before  the  teaching  work  is  begun.  Day  after  day,  year 
after  year,  the  teacher  must  modify  and  adapt  his  methods  of 
presenting  the  subject  till  he  has  several  good  ways  of  explain- 
ing each  point  all  at  his  tongue's  end,  and  even  then  lu*  will 
some  day  need  to  extemporize  a  new  way  in  the  presence*  of  the 
class.  It  is  for  such  emergencies,  the  propounding  by  the 
thoughtful,  observing  student  of  some  cpiestion  which  seems 
never  to  have  been  asked  before,  that  the  teacher  should  be  con- 
stantly trying  to  prepare. 

If  to  all  the  qualities  that  I  have  sugg(»sted  the  teacher  can 
add  the  ability  for  original  research,  he  will  bring  to  his  class 
an  added  stimulus  that  nothing  else  can  give.  But  here,  too, 
let  him  beware  lest  he  ride  his  hobbv  to  the  detriment  of  those 
who  need  a  broad  training  in  the  subject  as  a  whole,  and  a  train- 
ing which  deals  with  the  foundation  principles  of  the  science 
with  such  illustrations  of  those  principles  as  will  apjK*al  to  the 
student  in  his  present  state  of  knowledge  so  as  to  connert  the 
facts  presented  with  the  facts  already  his,  and  thus  to  give  him 
that  toward  which  all  education  aims,  the  mastery  of  s(*lf  in  his 
manifold  relations  to  the  world  in  which  he  lives. 

This  is  the  end  I  have  had  in  view  while  outlining  the  chief 
phases  of  the  physics  teacher's  preparation  for  his  work,  which 
1  may  now,  perhaps,  best  summarize  in  the  inverse  order  of  their 
presentation. 

1  The  physics  teacher  should  i^ndeavor  to  attain  to  as  accurate 
and  broad  a  mastery,  both  theoretic  and  practical,  of  ])liysics 
itself  as  lies  within  his  range  of  power  and  opportunity.  This 
presup|>08es  a  corresjjonding  mastery  of  mathematics  and  im- 
plies some  skill  in  practical  mechanics. 

2  He  should  gain  as  wide  a  knowh^lge  as  ])ossibh»  of  the 
related  sciences,  sjjecially  chemistry,  and  se(*k  to  find  the  sali(Mit 
]^ints  of  contact  of  the  oth(»r  sciences  with  physics. 
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3  He  should  be  a  man  among  men,  touching  men  at  many 
points,  helping  and  uplifting,  alw  ays  a  man  whose  life  embodies 
that  strict  conformity  to  the  laws  of  being  which  his  chosen 
science  so  perfectly  exemplifies. 

Prof.  Oeorge  M.  Turner — Prof.  Thwing's  remarks  about  the  tact 
needed  in  experimenting  in  physics  are  very  true.  It  is  some- 
times a  difficult  problem  for  a  teacher  to  gracefully  get  out  of  an 
experimental  trouble.  It  requires  a  quick  eye  and  a  cool  head 
to  take  advantage  of  a  failure  to  have  things  go  as  they  ought 
10  go,  and  turn  all  toward  success. 

I  recall  two  instances  of  experimentation  apropos  of  this 
point.  Some  time  ago  I  visited  an  evening's  entertainment  in 
which  the  instructor  of  the  college  had  divided  the  work  of 
presentation  of  the  subject  among  the  young  men.  Each  had 
his  prescribed  part  and  was  expected  to  make  his  explanation 
and  experimentation  fit  with  that  of  the  young  man  preceding. 
The  explanations  were  well  learned  and  related  how  the  experi- 
ment would  work  and  what  consequences  would  follow^  certain 
conditions.  Unfortunately  in  many  cases  the  experiments 
would  not  work  and  the  consequences  did  not  follow  the  young 
men's  conditions.  Very  naturally  the  young  men  became  decid- 
edly embarrassed  and  matters  became  very  much  confused. 
Probably  the  audience  suffered  as  much  as  did  the  chagrined 
young  men. 

Another  time  at  a  Itnture  the  unexpected  happened,  but  the 
tact  of  the  experimenter  turned  failure  into  success.  The 
Chinese  ambassador  had  come  over  from  Washington  to  visit 
the  Johns  Hopkins  University.  At  this  time  Prof.  Remsen  was 
lecturing  to  his  classes  on  hydrogen.  By  one  of  those  unfortu- 
nate coincidences,  the  oxygen  and  hydrogen  had  mixed  in  the 
wrong  place  and  a  terrific  explosion  followed,  wrecking  much  of 
the  apparatus  on  the  table. 

The  Chinese  ambassador,  thinking  this  part  of  the  program, 
loudly  applauded,  while  Prof.  Kenisen  coolly  bowed  his  acknowl- 
edgments of  the  appreciation,  said  **  Thank  you,"  and  went  on 
with  his  lecture  as  though  nothing  unusual  had  happened. 
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Prof.  W.  M.  Booth — I  would  like  to  ask  Prof.  Thwing  what  he 
considers  the  minimum  training  in  mathematics  and  physics  for 
n.  properly  prepared  physics  teacher. 

Prof.  Charles  B.  Thwing — He  should  get  all  the  training  he  can 
get.  I  would  not  specialize  in  mathematics  and  physics  to  the 
neglect  of  the  other  sciences.  Elementary  mathematics  he 
ought  to  take,  then  trigonometry.  I  do  not  know  that  he  needs 
calculus  with  his  other  training.  It  ought  to  be  possible  to  ex- 
periment in  the  language  the  student  understands  already. 

The  idea  I  had  was,  that  everv  teacher  should  have  had  a  full 
course  in  mathematics  to  do  satisfactory  work  in  a  high  school. 
Possibly  some  succeed  without  it,  but  some  do  not. 

Inspector  Charles  N.  Cobb — I  was  reminded  during  the  delivery 
of  this  paper  of  a  little  incident  which  happened  last  summer. 
One  sunny,  sultry,  Sunday  afternoon,  there  came  up  to  my  front 
porch  in  Albany  a  gentleman  of  my  acquaintance  who  came  on 
some  church  business.  He  brought  with  him  his  son,  a  young 
man  who  had  completed  a  year's  postgraduate  work  in 
chemistrv.  After  the  excuse  for  the  call  had  been  cared  for,  he 
spoke  of  the  fact  that  his  son  thought  of  teaching  chemistry,  and 
that  he  thought,  also,  of  becoming  a  professional  chemist.  His 
father  was  so  situated  that  he  could  go  on  with  his  work  for 
several  years  without  providing  any  income,  and  the  young  man 
said  he  thought  he  would  like  to  teach  chemistry,  but  he 
thought  possibly  it  might  become  monotonous.  He  thought  he 
might  have  to  teach  the  same  thing  year  after  year  and  it  would 
be  monotonous.  I  suggested  to  him  that  he  might  be  teaching 
the  same  thing  year  after  year,  but  that  he  would  not  be  teach- 
ing it  to  the  same  persons;  that,  however,  if  his  object  in  teach- 
ing chemistry  was  not  to  inculcate  into  his  subjects  as  much 
as  possible,  but  was  simply  to  teach  it,  the  probabilities  were 
that  it  would  become  monotonous.  On  the  contrary,  if  his  object 
was  to  make  men  and  women  and  to  do  it  by  teaching  chemistry, 
it  would  not  be  monotonous  at  all. 

I  was  glad  that  the  reader  of  this  paper  referred  to  this  same 
idea.    I  believe  most  heartily,  that  we  should  constantly  remem- 
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ber  that  the  object  in  view  in  teaching  is  to  make  students  who 
shall  have  the  ability  to  think  and  to  do. 

This  morning,  I  think  it  was,  that  reference  was  made  to 
that  little  book  of  Prof.  James  {Talks  to  Teachers),  in  which  he 
remarked  that,  **  the  best  educated  man  is  he  that  can  do 
the  most  useful  things  with  the  least  effort."  I  think  we  will 
all  agree  that  the  subject  of  physics  will  go  as  far  to  assist 
students  to  do  useful  things  as  any  subject  that  is  found  in  the 
curriculum.  And  I  believe  the  teaching  of  physics  will  go 
farther.  When  I  say  to  do  things,  I  mean  to  do  them  not  only 
with  the  hands,  but  the  brain  as  well. 

Again,  if  you  will  allow  me  to  refer  to  my  observations.  As 
I  go  about  the  state  I  find  not  a  few  who  are  striving  to  teach 
physics  who  are  not  able  to  do  things  with  their  hands^ 
teachers  of  physics  who  can  not  manipulate  apparatus. 

Some  of  you  were  present  at  the  address  of  Prof.  Nichols  at 
the  Ithaca  meeting,  and  you  remember  that  one  of  the  things 
that  he  did  that  evening  was  to  produce  different  types  of  vibra- 
tions of  a  cord.  He  remarked  that  the  experiment  was  a  suc- 
cess, but  he  also  remarked  afterward  that  he  did  not  do  as  well 
the  first  time  he  tried  it.  The  habit  of  maniimlating  on  the 
part  of  the  teacher  is  an  important  matter. 

I  believe  that  the  teachers  of  physics  are  as  well  prepared  as 
the  teachers  of  many  other  subjects,  but  we  have  every  reason 
to  desire  marked  imi)rovements. 

Prof.  Howard  Lyon — There  is  one  feature  of  the  paper  read  to- 
day that  was  si)ecially  interesting  to  me — that  in  which  the 
speaker  called  att<*ntion  to  tlu*  difficulty  in  l(»arning  physics,  due 
to  th(*  abruj^tness  of  the  subject-matter.  It  is  to  me  one  of  the 
most  im]>ortant  considerations  to  the  t(»acher  of  physics  and 
deserv(»s  a  more  extend(*d  refcrencM*  than  was  given  to  it  in  the 
paper. 

I  wonder  Avhy  thr  secondary  schools  do  not  adopt  what  is 
excellent  in  the  methods  of  the  coll<*ges.  These  methods  are  not 
ideal  but  certainly  in  one  resjiect  they  are  right.  The  coll«*ge 
plan  does  take  into  consideration  the  time  element  in  its 
instruction. 
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An  individual  can  not  take  his  three  meals  in  the  morning  but 
he  must  have  an  opportunity  to  repeat  his  meals  a«  he  can  dig**st 
and  assimilate  them.  Facts  and  principles  in  physics  require 
time  for  mental  digestion  and  assimilation. 

I  do  not  advocate  a  sweeping  reform  in  our  methods,  but  I  do 
know  that  lessons  in  physics  and  science  in  general  can  not  be 
crowded  to  advantage.  We  try  to  teach  physics  in  20  or  40 
weeks,  and  its  new  matter  comes  too  abruptly  to  permit  even 
superficial  understanding  in  most  cases.  This  fact  is  specially 
true  in  the  case  of  girls  whose  early  experience  with  reference 
to  physical  facts  and  phenomena  is  limited. 

Expert  opinion  seems  to  differ  as  to  the  nature  of  the  mas- 
culine and  feminine  mind,  but  I  am  sure  that  the  difficulties  that 
girls  meet  in  physics  arise  not  from  the  diff(*rence  in  their  nature 
mainly,  but  from  the  poverty  of  their  fund  of  observational 
knowledge. 

Girls  are  not  permitted  to  see  mechanical  devices  in  tlu  ir 
childhood,  and  mothers  seem  reluctant  to  encourage  observation 
and  interpretation  of  physical  phenomt»na.  If  girls  could  have 
a  bc»tter  opportunity  to  observe  in  their  early  life  they  won  Id 
be  better  prepared  for  their  high  school  work.  If  their  trnin- 
ing  is  not  begun  in  their  homes  it  should  be  begun  in  the  school- 
room. 

Every  girl  that  I  have  ever  taught  has  bc^en  a  splendid  student 
of  physics  if  she  has  been  w^hat  is  termed  a  "tomboy"  and 
she  has  always  taken  up  her  advanced  work  with  enthusiasm. 
1  am  now^  teaching  a  girl  who  runs,  jumps  and  throws  a  stone 
as  well  as  a  boy  and  she  is  an  excellent  student  of  physics. 

Much  is  said  of  nature  study.  This  instruction  has.  in  a  large 
manner,  omitted  exj>eriments  that  have  to  do  with  physical 
forces.  The  phenomena  of  the  air,  of  lightning,  wind  and  storm 
are  not  less  attractive  than  the  phenomena  of  life.  ^Yhy  can 
^^'e  not  begin  in  the  grammar  school  with  lessons  concerning 
physical  forces,  something  that  would  h»ad  a  boy  or  ixii'l  to 
understand  mechanical  devices?  Why  not  h^t  them  have  ocea- 
sional  lessons  and  simple  explanations  of  ju'inciples  that  are 
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now  restricted  to  high  school  pupils?  Why  can  not  the  teacher 
present  these  lessons  very  simply,  not  as  formal  science  but  as 
simple  practical  instruction?  1  have  seen  marked  results  in 
later  development  in  the  case  of  students  who  had  had  simple 
lessons  in  their  early  training  in  physical  phenomena. 

Prof.  Charles  F.  Binns — I  am  very  much  interested  in  this  dis- 
cussion of  the  study  of  physics  and  particularly  the  turn  which 
the  discussion  has  taken.  I  think  that  it  is  very  evident  that 
the  girls  might  take  a  different  attitude  toward  the  subject  of 
physics.  I  believe  that  the  feminine  mind  will  continue  to 
measure  her  dress  by  her  fingers.  It  is  something  like  the  Irish- 
man who  said,  "  It  is  twice  the  breadth  of  the  length  of  my  hand, 
and  the  width  is  as  thick  as  a  brick." 

As  a  means  of  measuring  the  capacity  of  the  teacher,  it  is  out 
of  the  question  to  ask,  how  far  it  is  necessary  to  go  to  qualify 
in  a  certain  subject.  The  more  reserve  force  a  man  possesses 
may  be  the  measure  of  his  success  as  a  teacher,  but  knowledge 
is  not  the  only  necessity  for  the  aptitude  to  teach  successfully. 

It  seems  to  me,  that  In  this  subject  of  physics  the  general 
aptitude  for  mechanics  should  come  well  to  the  front.  The 
most  successful  teacher  is  the  one  that  can  handle  tools. 

Prof.  H.  J.  Schmitz — 1  am  somewhat  troubled  in  my  teaching 
of  physics  to  know  the  amount  of  theory  to  use  in  connection 
with  it.  I  think  the  less  theorv  we  take  the  better  it  is.  I 
should  like  to  know  what  other  teachers  do. 

Prof.  C,  B.  Thwing — We  are  teaching  half  a  dozen  sciences  in 
one  and  the  student  must  be  helped  to  remember  a  great  many 
facts.  A  theory,  even  though  not  proved  to  be  true,  may  be  a 
great  help  to  the  student  in  classifying  the  facts  and  remember- 
ing them. 

To  illustrate,  I  sometimes  tell  a  little  "  fairy  story  "  to  explain 
latent  heat.  Where  does  the  energy  go  to  that  is  used  to  melt 
a  body?  If  we  think  of  the  molecules  as  having  different  dimen- 
sions along  different  axes  it  is  possible  that  when  a  definite 
temperature  is  reached  the  molecules  begin  to  rotate  about 
their  longer  axes.    This  would  consume  energy  and  increase 
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the  freedom  of  motion  of  the  molecules  without  raising  the  tem- 
perature. The  side  bonds  would  be  neutralized,  while  the  end 
bonds  hold  the  molecules  together  in  the  liquid  form.  When 
all  the  molecules  have  been  put  in  rotation  the  temperature 
would  again  rise,  till  at  the  boiling  point  the  molecules  begin 
to  rotate  about  their  shorter  axes  and  cohesion  is  entirely 
destroyed,  and  the  gaseous  state  is  reached. 

The  student  is  helped  by  such  concrete  pictures  to  master  the 
abstract  laws  of  the  science. 

PREPARATION  AND  TRAINING  OF  THE  TEACHER  OF  CHEMISTRY 
BY  DR  LYMAN  C.  NEWELL,  STATB  NORMAL  SOHvOOL,  LOWELL  (MASS.) 

A  recent  number  of  a  popular  educational  journal  contained 
the  following  significant  statement,  "  One  becomes  weary  of 
listening  to  the  numerous  descriptions  of  what  the  teacher 
ought  to  be,  when  teachers  are  and  will  continue  to  be  just 
ordinary  mortals."  At  a  first  glance  this  assertion  seems  true, 
but  a  more  careful  consideration  leads  us  to  conclude  that  it  is 
a  specious  half  truth.  The  programs  of  educational  gatherings 
during  the  last  five  years  in  this  country  and  in  England  have 
had  one  marked  characteristic,  viz,  an  unusually  large  num- 
ber of  papers  and  addresses/  on  the  art  of  teaching.  This  is 
specially  true  of  those  meetings  devoted  to  science.  At  the 
meeting  of  the  American  Association  for  the  Advancement  of 
Science  held  at  Denver  in  August  1901,  seven  papers  on  the 
teaching  of  chemistry  were  read  before  the  Chemical  section, 
one  of  them  being  the  annual  address  of  the  vice-president  and 
chairman  of  that  section.  These  papers  covered  all  branches 
of  pedagogic  chemistry,  and  their  presentation  confirms  the  view 
that,  however  weary  some  may  be  of  hearing  what  a  teacher 
and  teaching  should  be,  all  are  not  disposed  to  ignore  the  pub- 
lic presentation  of  this  means  of  improvement. 

Believing  this,  I  willingly  accepted  the  invitation  to  present 
to  you  some  thoughts  on  the  preparation  and  training  of  the 
teacher  of  chemistry.  Progress  in  teaching  comes  largely  from 
consultation,  comparison  and  publication.     Bad  methods  can 
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never  bo  eliminated  by  concealment,  nor  can  good  ones  be 
spread  by  biding  tbem  under  a  b(»aker  or  in  a  water  bath. 
Methods  need  constant  regeneration.  Education,  8i)ecially  in 
science,  is  evolutionary.  There  are  few  long  steps,  few  sudden 
leaps  in  our  work.  We  must  keep  moving;  the  fountain  must  be 
constantly  playing.  Cessation  is  stagnation.  I  hope  the  time 
will  never  come  when  we  can  not  talk,  write,  consult  and  argue 
about  our  work. 

Teachers  of  chemistry  need  a  broader,  more  uniform  and  more 
accurate  knowledge  of  the  fundamental  facts  and  principles  of 
chemistry.  The  foundation  is  essential  to  the  stability  of  any 
superstructure.  If  our  knowledge  of  the  fundamentals  is 
uneven,  or  out  of  plumb,  then  our  superstructui'e  will  be  rickety 
and  in  danger  of  cracking  or  of  falling  over  at  some  critical 
moment.  Several  reasons  lead  me  to  emphasize  this  factor  in 
considering  the  preparation  and  training  of  the  teacher  of 
chemistrv. 

At  the  last  meeting  of  the  Johns  Hopkins  University  Alumni 
Association  of  New  England  a  classmate,  who  is  connected  with 
a  large  college,  said,  **  The  weakest  part  of  our  course  in 
chemistry  is  the  general  inorganic  for  beginners.''  This  is  true, 
no  doubt,  of  many  other  colleges.  Several  unfavorable  condi- 
tions attend  the  instruction  of  beginners  in  chemistry  in  college. 
The  laboratory  sections  are  often  too  large  to  permit  individual 
instruction,  the  text  is  usually  presented  to  indiiferent  listeners 
in  the  form  of  entertaining  lectuw^s  or  of  an  intricate  outline, 
and  the  course  itself  is  often  condensed  to  ridiculous  brevitv  in 
order  to  conform  to  the  unavoidabU*  restrictions  of  the  curricu- 
lum. It  is  true  that  these  conditions  are  sometimes  unavoidable 
and  that  the  department  of  chemistry  is  only  partly  r(»sponsible 
for  them.  Nevertheless,  the  students  sufifcM*,  and  too  manv 
graduate  from  college  inadequately  ])repared  to  teach  ele- 
mentary chemistry,  because*  th(*ir  instruction  in  that  portion 
of  the  subject  has  been  irregular.  It  is  as  true  of  chemistry  as 
of  most  subjects,  that  we  know  best  what  we  studied  last.  And 
many  a  recent  graduate  attemj)ts  to  force  his  latest  work  on 
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suffering  and  helpless  beginners.  Pres.  Remsen  once  said,  that 
when  he  left  the  University  of  Tiibiugen  he  could  teach  the 
most  advanced  organic  chemistrj-  better  than  the  elementary 
inorganic  chemistry.  In  many  colleges  the  student  passes 
directly  from  general  chemistry  to  qualitative  analysis,  then  to 
quantitative  analysis,  and  finally  to  organic  chemistry  or  some 
other  advanced  work.  Seldom  does  he  have  a  chance  to  review^ 
his  general  chemistry  from  a  broad  standpoint.  There  is  a 
tendency  in  some  institutions  to  remedy  these  defects,  and 
before  many  years  students  w^hile  in  college  will  be  able  to  lay 
those  broad  foundations  which  are  so  essential  for  effective 
teaching  of  elementary  chemistry. 

A  second  reason  for  emphasizing  the  necessity  of  a  better 
knowledge  of  the  fundamentals  is  that  in  the  last  five  years  such 
an  enormous  number  of  facts  have  been  literallv  hurled  at  us 
that  those  houses  which  are  built  on  the  sand  are  in  danger  of 
being  swept  away.  Physical  chemistry,  electro-chemistry, 
chemical  inactivity  at  low  temperatures,  dissociation  at  high 
temperatures,  matter  inert  at  all  temi)eratures,  radiant  energy, 
molecules  of  eight  atoms,  molecules  of  a  single  atom,  and  lique- 
fied gases  galore  have  been  suddently  thrust  on  us.  I  am  not 
a  foe  to  these  newer  conceptions,  nor  am  I  indifferent  to  tlie 
magnificent  results  obtained  by  such  men  as  Ramsay,  Xernst^ 
J.  J.  Thomson,  Van't  Hoff  and  others.  But  important  as  these 
topics  are  and  will  become,  they  should  not  be  aHowed  to  usurp 
or  obscure  our  conception  of  the  foundations  of  chemistry.  A 
teacher  in  one  of  our  Boston  high  schools  was  asked  by  the 
writer  what  use  he  made  of  the  theory  of  ele<:trolytic  dissocia- 
tion. He  replied,  "  I  did  considerable  last  year,  but  this  year  I 
shall  do  very  little  because  my  pupils  did  not  see  so  much  in 
it  as  their  teacher  did."  Doubtless  a  similar  vision  of  the 
situation  led  one  of  the  best  known  teachers  of  chemistry  in 
this  country  to  say  in  the  preface  of  his  lat(»st  book,  **  In  the 
opinion  of  the  author  the  time  has  not  yet  come  for  the  aban- 
donment of  the  study  of  the  elements  and  their  com])ounds  in 
what  some  are  pleased  to  call  the  old-fashioned  way.     Indeed 
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it  seems  essential  that  such  study  must  always  form  the  basis 
of  the  higher  or  spiritual  study  of  chemistry."  In  a  few  years, 
no  doubt,  many  of  the  simpler  aspects  of  physical  chemistry  will 
form  a  part  of  our  elementary  courses  in  chemistry  and  must 
therefore  be  assimilated  by  teachers,  but  since  physical  chemis- 
try is  now  only  a  part  of  the  superstructure,  it  should  not  be 
mistaken  for  the  whole  edifice.  Only  the  teacher  who  has  a 
broad  knowledge  of  fundamentals  can  appreciate  the  meaning 
of  new  details,  for  such  a  one  alone  can  determine  the  value  of 
component  parts  of  the  whole.  Comfortable  teaching  is  based 
on  an  accurate  knowledge  of  the  first  principles,  it  rests  on 
unshaken  confidence  in  the  primary  truths.  The  teacher  who 
lays  the  foundations  wide  and  deep  need  never  fear  overthrow. 
On  them  he  can  build  with  assurance  as  high  and  attractive  a 
superstructure  as  desired.  A  teacher  runs  no  risk  of  being  left 
behind  in  taking  a  year  or  more  to  strengthen  the  foundations. 
He  can  easily  catch  up  with  the  facts,  and  as  he  moves  onward 
these  facts  will  find  a  logical  and  permanent  location  in  his 
mind. 

A  convenient  and  efficient  way  to  obtain  a  knowledge  of  the 
underlying  facts  and  principles  of  chemistry  is  by  a  judicious 
and  thoughtful  study  of  one  of  the  large  manuals  of  chemistry, 
such  as  Remsen's,  Mendelieff's,  or  Freer's,  Newth's,  Richter's, 
or  Roscoe  and  Schorlemmer's.  Working  familiarity  with  any  of 
these  books  is  an  enviable  acquisition.  They  are  reservoirs  from 
which  we  may  draw  our  supply  at  any  time.  Make  a  business 
of  it.  Take  a  vear  for  the  task,  if  necessarv.  Read  with  a  note- 
book  at  hand,  or  better  still  mark  the  margin  of  the  book  itself. 
Determine  to  remember  where  and  how^  the  facts  and  principles 
are  treated.  Imbibe  the  spirit  of  the  author,  see  the  truth  from 
his  standpoint.  Do  not  be  satisfied  till  the  task  becomes  a 
pleasure.  Gradually  the  whole  panorama  will  come  into  view, 
facts  hitherto  unknown  will  assume  their  proper  relation  to  the 
whole  subject,  experiments  which  one  may  have  thought  were 
his  own  discoveries  will  be  accredited  to  the  rightful  discoverer 
(possibly  Boyle  or  Lavoisier),  laws  will   reduce   themselves   to 
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that  beautiful  simplicity  which  is  an  expression  of  an  harmoni- 
ous nature,  theories  instead  of  being  mere  guesses  will  inspire 
to  deeper  thought  and  perhaps  to  intelligent  experiment,  and 
out  of  the  vast  mass  of  facts,  laws,  hypotheses,  and  theories  a 
foundation  will  unconsciously  be  laid  on  which  can  be  built  with 
confidence  and  skill  a  superstructure  in  which  ideas  new  and  old 
may  be  harmoniously,  artistically,  and  truthfully  incorporated. 
The  preparation  and  training  of  the  teacher  of  chemistry 
should  not  be  confined  solely  to  this  science.  Interest  should  be 
stimulated  in  allied  sciences.  No  single  science  is  an  independ- 
ent unit;  all  overlap.  Chemistry  has  some  connection  with  all 
the  physical  and  life  sciences.  Together  with  physics  and  pure 
mathematics  it  forms  the  great  triangular  foundation  of  phys- 
ical science.  Hence  a  general  knowledge  of  other  sciences  is 
not  only  helpful  but  to  a  certain  degree  necessary  to  the  success- 
ful teaching  of  chemistry.  Such  a  knowledge  keeps  one  from 
becoming  warped  and  prejudiced  in  his  judgment  of  the  methods, 
value  and  significance  of  other  subjects  in  the  curriculum.  Love 
and  enthusiasm  for  chemistry  should  not  mean  contempt  and 
hatred  for  physics  or  biology.  In  answer  to  the  question,  "  Do 
you  prefer  to  teach  another  science  besides  chemistry?  "  19  out 
of  20  representative  teachers  in  Massachusetts  replied  ''  Yes  ". 
Those  who  taught  physics  invariably  regarded  this  additional 
work  as  helpful.  The  speaker  has  found  physics  and  mineralogy 
exceedingly  helpful  in  interpreting  many  phases  of  general  inor- 
ganic chemistry.  A  science  needs  a  margin,  a  sinking  fund,  a 
reservoir,  just  as  a  picture  needs  atmosphere  or  a  poem  needs 
inspiration.  A  knowledge  of  perspective  alone  will  not  make 
an  artist,  nor  will  a  knowledge  of  prosody  make  a  poet.  And 
it  is  just  as  true  that  a  knowledge  of  chemistry  alone  will  not 
make  a  good  teacher  of  that  science.  We  need  "  the  more  "  to 
apply  "  the  little  ",  something  beyond  the  subject  to  teach  sub- 
ject-matter. Our  point  of  view,  our  estimation  of  values,  our 
humor,  our  judgment,  our  mental  horizon,  our  general  reading, 
and  our  hints  for  the  pupil's  reading,  all  these  really  depend  on 
something  outside  of  mere  chemistry.    Photography,  astronomy. 
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mineralogy,  geology,  and  physical  geography  stimulate  interest 
in  certain  aspects  of  chemistry.  This  margin,  this  finish,  tlrn> 
better  part  is  that  indefinable  something  which  places  the  inspir- 
ing teacher  on  the  right  hand  and  the  dull  pedagogue  on  the  left. 

Probably  most  teachers  of  chemistry  have  at  one  time  or 
another  studied  other  sciences.  It  is  advisable  to  arouse  this 
dormant  interest  and  to  acquire  a  generous  sympathy,  a  work- 
ing knowledge  of  these  sciences.  This  may  be  done  by  reading 
the  scientific  journals,  such  as  Science,  Scientific  Anwrican,  Popu- 
lar Science  Monthly,  American  Journal  of  Sciencey  Journ<il  of  the 
Franklin  Institute,  and  by  all  means  the  latest  journal.  School 
Science,  Avoid  newspaper  science.  It  is  usually  downright 
absurdity  or  barefaced  error.  A  few  hours  judicious  reading 
during  a  month  will  suffice  to  keep  pace  with  all  that  one  need 
know  of  other  sciences.  Form  the  habit  of  reading  these  jour- 
nals and  stick  to  it.  A  German  professor  was  once  asked  about 
the  progress  of  a  former  student.  He  shook  his  head  and  replied, 
^^Ach,  er  lie^t  nicht  mehr^^  (alas  he  reads  no  more).  Let  us  take 
care  that  we  are  not  similarly  condemned. 

A  few  years  ago  the  New  England  Association  of  Chemistry 
Teachers  sent  out  a  list  of  questions,  mainly  to  New  England 
t(»achers,  covering  all  phases  of  teaching.  Among  the  questions 
was  this  one,  **  What  is  your  aim  as  a  teacher  of  chemistry?" 
An  answer  which  typifies  the  aim  of  the  best  teachers  was,  **  To 
teach  pupils  a  love  for  truth  and  for  the  science,  and  to  develop 
a  scientific  spirit."  A  most  d(*sirable  requisite  which  teachers 
themselves  need  is  a  scientific  spirit,  or,  perhaps  better,  a  scien- 
tific attitude  of  mind.  The  distinguishing  feature  of  science 
teaching  is  not  merely  the  provision  of  an  opportunity  to 
observe,  conclude  and  record.  Its  vital  object  is  to  create  and 
foster  a  scientific  attitude  of  mind.  The  highest  attainable 
n^sult  will  follow,  if  a  scientific  spirit  is  aroused. 

That  attitude  of  mind  called  scientific  is  hard  to  describe.  One 
of  the  most  scientific  teachers  of  chemistry  in  the  United  States 
«aid,  *'  It  is  asking  a  great  many  (juestions,  but  few  foolish 
ones."    Some  of  its  attributes  are  a  determination  to  know  all 
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the  evidence  before  pronouncing  a  judgment,*  precision  in 
thought  and  statement,  a  desire  to  deal  with  the  thing  itself, 
not  trusting  to  secondary  sources,  unshaken  confidence  in  the 
triumph  of  truth,  fearless  abiding  by  tested  results,  willingness 
to  change  our  conclusions  when  new  evidence  is  presented,  dis- 
belief in  the  traditional  superstitions  and  nonsense  of  our 
ancestors. 

Sometimes  contrast  makes  a  subject  clearer,  and  possibly  the 
term  scientific  may  be  made  clearer  by  illustrating  an  unscien- 
tific state  of  mind.  To  deny  the  truth  of  what  displeases  us  is 
unscientific.  We  have  had  an  ex<*ellent  example  of  this  species 
of  unscientific  bel)avior  in  the  naval  battle  recently  fought  on 
dry  land  and  in  the  newspapers.  It  is  also  unscientific  not  to 
admit  our  errors,  specially  our  published  errors.  It  is  likewise 
unscientific  to  accept  elastic  theories.  Front's  hypothesis,  the 
evolution  of  the  elements  from  a  single  element,  and  theories 
which  violate  the  laws  of  thermodynamics  belong  to  this  class. 
It  is  furthermore  unscientific  to  jump  at  conclusions  which  we 
would  like  verv  much  to  draw,  if  we  onlv  had  sufficient  evidence. 
How  many  new  elements  are  annually  announced!  How  many 
new  discoveries  are  dailv  heralded  which  will  set  the  earth 
spinning  from  the  east  to  the  west  as  soon  as  the  pseudo- 
discoverer  has  obtained  a  little  more  evidence!  We  need  more 
ch**jni8ts  like  Morley  and  no  more  physicists  like  Tesla,  we  need 
more  astronomers  like  the  late  lamented  Kepler  and  no  more 
lik«:» — well,  I  must  not  be  captious.     I  am  sure  the  point  is  clear. 

Probably  no  general  rule  can  be  prescribed  for  the  attaiunuait 
of  a  scientific  attitude  of  mind.  Yet  it  can  be  cultivated.  One 
of  the  best  ways  to  acquire  and  fost(»r  it  is  to  do  some  original 
work.  It  matters  not  how  extensive  or  how  slight  the  work, 
jirovided  it  possess  the  element  of  originality.  Nature  by  some 
inscrutable  law  has  decreed  that  we  can  learn  only  of  and 
through  ourselves,  no  one  else  can  learn  for  us.  The  soul  itself 
must  come  to  a  consciousness  of  the  truth  before  knowledge  is 
a  possession.  Every  bit  of  original  work  coins  knowledge.  An 
original  demonstration  of  the  hitherto  unknown  properties  of  a 
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chemical  compound  is  worth  more  to  the  experimenter  than  a 
vast  mass  of  memorized  facts.  The  construction  of  a  new  piece 
of  apparatus  or  the  improvement  of  a  method  demands  con- 
tinuous exactness  of  thought  infinitely  more  helpful  in  acquir- 
ing a  scientific  attitude  of  mind  than  can  be  gained  by  the 
remodeling  of  a  whole  scheme  of  qualitative  analysis.  One 
reason,  I  fear,  why  some  teachers  shrink  from  the  performance 
of  a  few  simple  experiments  demanding  exact  weighing  or 
measuring  is  their  inabilit}^ — or  would  I  not  better  say  unwill- 
ingness— to  carry  out  the  train  of  reasoning  involved  in  such 
work.  A  few  hours  a  week — part  of  our  wasted  time — spent  in 
the  performance  of  some  original  work  will  soon  give  that  atti- 
tude toward  teaching  science  which  a  genuine  judge  has  in  the 
trial  of  cases.  It  will  give  a  mental  grasp  which  is  compre- 
hensive enough  to  perceive  the  exact  value  of  evidence.  It  will 
bring  one  face  to  face  with  truth. 

It  is  impossible,  however,  for  all  teachers  of  chemistry  in 
secoudarv  schools  to  do  research  work.  Numerous  duties  con- 
sume  all  spare  time,  apparatus  and  materials  are  not  readily 
obtainable,  and  books  and  chemical  literature  are  not  always 
available.  On  the  other  hand,  it  is  possible  for  such  teachers 
to  do  some  work  possessing  the  element  of  originality.  The 
simplification  of  apparatus,  the  wider  application  of  new 
methods,  the  qualitative  examination  of  some  mineral,  rock, 
mineral  water,  or  industrial  by-product  offer  ample  opportunity 
for  original  work.  Again,  if  no  such  work  can  be  done,  the 
teacher  should  write.  Exactness  of  statement  is  a  mark  of 
exactness  of  thought.  And  exactnefs  of  thought  may  be  ac- 
quired by  critical  writing.  Putvyonr  thoughts  into  accurate 
language.  Tell  us  about  some  interesting  natural  phenomenon 
in  your  locality,  an  example  of  chemical  erosion,  a  piece  of 
apparatus  which  has  helped  you  over  a  hard  place,  write  a  brief 
biography  of  some  of  the  newer  chemists,  tell  us  about  anything 
which  interests  you.  What  interests  you  will  surely  interest 
someone  else.  A  managing  editor  of  The  Svn  (New  York)  when 
asked  by  a  correspondent  what  to  write  up,  replied,  "  Anything 
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that  interests  you — nothing  else."  Stevenson  always  carried 
two  books  in  his  pocket,  "  one  to  read  in  and  one  to  write  in." 
Publish  what  you  write,  read  it  before  some  association  or  to  a 
friend.  Help  overcome  the  false  notion  that  a  scientist  can  not 
write  clearly  and  entertainingly.  Help  make  it  impossible  or  at 
least  untruthful  for  an  editor  to  announce  in  a  prospectus,  "  We 
assure  you  that  these  articles  on  science  will  be  both  good  w  rit- 
ing  and  good  science,  a  combination  that  is  unfortunately  too 
often  lacking." 

Till  about  a  decade  ago  chemistry  was  taught  in  high  schools 
almost  exclusively  by  a  textbook.  The  pupil  studied  the  book, 
recited  what  he  had  time  to  memorize,  and  occasionally  listened 
to  lectures  or  talks  by  teachers  who  often  did  some  experiments. 
This  unscientific  method  of  teaching  the  science^  of  chemistry 
Ix^gan  to  be  abandoned  about  10  years  ago.  Some  schools  went 
to  the  other  extreme  in  allowing  the  pupils  to  do  all  the  ex^Hni- 
ments,  while  the  teacher  did  the  studying  and  reciting.  Fortu- 
nately the  evil  effects  of  this  second  unscientific  method  of 
teaching  the  science  of  chemistry  were  soon  discovered,  and  it 
is  gradually  being  replaced  by  a  judicious  combination  of  indi- 
vidual experimental  work  done  by  the  pupil,  study,  explanation, 
and  recitation  of  textbook  by  the  pupil,  and  largely  informal  lec- 
ture instruction  by  the  teacher.  It  would  be  profitable  to  dis- 
cuss the  bearing  of  these  three  elements  on  the  preparation  and 
training  of  the  teacher  of  chemistry,  but  the  time  at  my  disposal 
compels  the  limitation  of  the  discussion  to  one  phase  of  one 
clement,  viz,  the  supervision  of  laboratory  work. 

It  seldom  ha)))>enB  that  a  method  of  teaching  changes  sud- 
denly, but  when  the  change  is  abrupt,  the  application  of  the  new 
method  is  attended  with  more  or  less  misfortune.  The  labora- 
tory method  of  teaching  chemistry  came  on  us  rather  suddenly, 
and  in  many  schools  its  use  has  not  only  been  injudicious  but 
unprofitable.  We  know  very  little  about  its  psychology  and 
still  less  about  its  ethics.  Many  teachers  can  not  account  for 
their  failures,  and  hence  they  are  not  slow  to  condemn  the  lab- 
oratorv  method,  whereas  it  is  the  fault  of  the  teacher,  not  of  the 
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method.  Though  my  views  on  this  question  have  appeared  in 
print,  I  can  not  refrain  from  repeating  some  of  them,  because  I 
believe  the  failure  to  grasp  certain  psychologic  principles  ac- 
counts for  much  of  the  aimless  work  done  by  pupils  and  for 
some  of  the  unrest,  discomfort,  and  inefficiency  shown  by  many 
teachers  in  all  sections  of  the  country. 

Laboratory  work  is  concrete  labor.  It  employs  the  hands  as 
well  as  the  head.  (Concrete  labor  is  difficult  to  shirk.  In  study- 
ing history,  geometry,  or  language  the  mind  easily  wanders. 
But  when  the  mind  is  following  an  experiment  in  the  laboratory, 
it  does  not  readily  ramble.  Something  is  constantly  happening; 
the  mind  being  carried  quickly  from  concrete  to  concrete  has 
little  or  no  time  to  roam.  Apparatus  must  be  arranged,  chemi- 
cals collected,  the  experiments  started,  watched,  controlled, 
or  stopped.  If,  however,  the  teacher  or  the  principal  does  not 
favor  laboratory  work,  if  the  program  restricts  the  experi- 
mental work  to  a  pitiable  minimum,  if  the  teacher  persists  in 
explaining  in  the  classroom  what  the  pupil  can  think  out  un- 
aided in  the  laboratory  from  his  own  data,  then  it  is  folly  to 
expect  the  laboratory  work  to  yield  mental  results.  There  must 
be  enough  carefully  prepared  and  judiciously  supervised  labora- 
tory work  to  prevent  the  normal  tendency  to  shirk  and  to  teach 
the  pupil  the  supreme  value  of  mental  self-reliance.  Again  the 
experimental  work  must  be  dignified  enough  to  command  the 
self-respect  of  a  thoughtful  pupil  but  not  so  difficult  or  repul- 
sive as  to  frighten  him,  for  in  either  case  the  tendency  to  shirk 
will  be  hard  to  overcome.  Furthermore,  the  laboratory  work 
must  be  followed  up  by  searching  questions,  for  if  the  pupil  once 
gets  the  idea  that  he  need  not  think  after  he  has  completed  his 
experiment,  then  you  have  opened  for  him  a  broad  avenue  for 
shirking.  Each  pupil  should  be  taught  at  the  earliest  possible 
moment  that  he  or  she  may  be  asked  any  reasonable  question 
on  any  experiment.  If  such  a  spirit  prevails,  pupils  soon  learn 
to  get  from  this  concrete  labor  that  invaluable  acquisition,  so 
often  needed  in  later  life,  viz,  the  power  to  complete  a  piece  of 
work  accurately,  quietly,  quickly. 

Again  laboratory  work  is  suited  to  relieve  mental  fatigue. 
It  is  restful  work,  if  rightfully  performed,  because  it  affords 
opportunities  for  harmonious  activity.     But,  if  the  laboratory 
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period  is  too  long  or  too  short,  if  confusion  feigns,  if  there  is 
no  opportunity  for  pupils,  specially  girls,  to  sit  down  in  the 
laboratory  while  writing  notes,  consulting  reference  books,  or 
performing  slow  experiments,  if  the  directions  for  performing 
the  experiments  are  brief,  long,  or  so  vague  that  their  inter- 
pretation demands  an  excessive  amount  of  mental  energy,  then 
mental  fatigue  will  be  increased,  not  relieved.  The  laboratory 
work  under  such  circumstances  can  not  afford  that  mental  rest 
which  it  is  designed  to  provide.  Mind  and  body  will  refuse  to 
act  normally. 

Third,  laboratory  work  is  a  grand  medium  for  the  production 
of  the  highest  grade  of  reactive  conduct.  Reception  is  followed 
by  reaction,  impression  by  expression.  Motor  activities  are  the 
expression  of  thought.  But,  if  the  laboratory  work  is  inade- 
quately supervised,  owing  to  large  divisions,  program  irregu- 
larities, or  pedagogic  inefficiency,  then  the  reactive  conduct  will 
be  of  a  low,  perhaps  the  lowest,  grade.  The  pupil  who  is  called 
on  to  be  doing  something  constantly  should  be  stimulated  by 
an  environment  which  will  enable  him  to  do  the  right  thing  in 
the  best  way.  Good  expression  can  not  come  from  bad  or 
meager  impression.  Teachers  of  chemistry  who  let  the  labora- 
tory run  itself,  who  do  not  help  a  confused  pupil  to  regain  men- 
tal poise,  who  do  not  realize  that  beginners  need  constant 
advice  and  direction,  are  unprofitable  servants  of  the  science 
of  chemistry.  The  teacher's  place  is  beside  the  pupil,  showing 
him  how  to  form  good  habits  of  observation,  teaching  him  the 
difference  between  accuracy  and  vagueness,  preventing  him 
from  doing  slipshod  or  slovenly  work,  stimulating  him  to  culti- 
vate mental  self-reliance,  not  telling  him  facts  which  he  can 
observe  himself,  but  suggesting  legitimate  channels  for  the 
application  of  his  total  power.  I  recall  with  pleasure  my  work 
under  Pres.  Remsen,  because  he  never  discouraged  me  when  I 
needed  help  and  he  always  left  me  to  myself  when  he  saw  that 
the  best  avenue  of  escape  was  through  my  own  mental  efforts. 

Again,  we  must  not  be  satisfied  because  our  pupils  are  curi- 
ous. Curiosity  is  a  good  sign,  but  at  best  it  is  only  a  means  to 
an  end.  It  should  be  encouraged  at  first,  but,  once  active,  it 
should  be  rationalized.  Pupils  must  be  led  from  curiosity  to 
interest,  from  mere  indiscriminate  desire  to  know  disconnected 
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facts  to  an  intelligent  craving  for  systematic  knowledge.  The 
transition  from  curiosity  to  interest  is  a  critical  time  for  both 
teacher  and  pupil.  Too  often  a  thoughtless  word,  an  uninten- 
tional oversight,  or  a  palpable  lack  of  interest  on  the  teachers 
part  may  upset  the  delicate  poise  of  the  pupil's  mind  and  turn 
to  permanent  indifference  or  reckless  curiosity  what  might  have 
become  lifelong  interest.  Special  care  should  be  taken  by  the 
teacher  to  gather  up  the  disconnected  observations  made  by 
pupils  and  place  them  before  the  learner  in  such  a  light  that 
the  threads  of  curiosity  will  become  the  fabric  of  interest.  Once 
interested,  the  pupil  should  be  led  on  into  the  realm  of  volun- 
tary attention.  It  is  this  factor  that  we  all  need  to  develop, 
for  it  is  of  incalculable  value  in  the  acquisition  of  knowledge; 
it  is  essential  to  complete  psychic  life. 

Pupils  seldom  see  the  importance  of  voluntary  attention. 
They  are  contented  to  **do  experiments*'  and  stop  there.  They 
need  to  be  taught  the  fundamental  value  of  learning  to  complete 
with  success  an  experiment  requiring  patience,  skill  and  confi- 
dence. The  necessity  of  teaching  voluntary  attention  is  one  reji- 
son  why  I  believe  so  firmly  that  simple  quantitative  experiments 
should  form  a  definite  part  of  an  elementary  course  in  chemistry. 
Such  work  cultivates  voluntarv  attention.  As  I  have  watched 
my  classes  for  several  years  ])erform  simple  experiments  involv- 
ing accurate  weighing  or  measuring,  1  have  been  forced  to  con- 
clude that  this  work  is  the  most  effective  way  of  teaching  volun- 
tary attention.  It  requires  an  effort  of  the  will  for  spirited 
pupils  to  sit  quietly  before  a  balance  till  the  pans  stop  swinging, 
to  wait  for  a  solution  to  run  down  the  inside  of  a  burette  before 
the  volume  is  read,  to  let  a  thermometer  remain  in  a  liquid  long 
enough  to  assume  the  temperature  of  the  liquid.  But  this  very 
effort  of  Ihe  will  is  needed  day  after  day  when  the  pupil  leaves 
school.  It  must  be  acquircKl,  if  one  is  to  be  a  successful  worker 
in  anv  field. 

Whatever  or  wherever  our  occupation,  whether  in  Syracuse 
or  Manila,  we  shall  always  neinl  the  ])ower  to  think  continu- 
ously, work  skilfully,  and  judge  accurately.  We  do  not  need 
chemists  half  so  much  as  we  need  men  who  will  voluntarily 
attend  to  their  work.  The  problems  which  are  coming  on  us 
as  a  nation  need  for  their  solution  men  who  have  been  trained 
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to  do  things  accurately,  with  dispatch,  with  a  regard  for  all  the 
evidence,  with  a  pi'ofound  love  of  truth,  for  that  truth  which  is 
so  forcefully  exhibited  by  the  laws  of  chemistry,  for  that  outer 
truth  which  arouses  in  one  a  consciousness  of  inward  truth. 

Closely  related  to  curiosity,  interest,  and  attention  is  the  prin- 
ciple of  inhibition.  It  was  thought  about  half  a  century  ago 
that  certain  nerves  checked  the  action  of  certain  muscles.  Thia 
is  doubtless  true,  but  it  is  a  narrow  interpretation  of  a  more 
general  function  of  the  nervous  system.  This  conception  of 
arrest  has  been  extended  to  cover  our  mental  life,  irrespective 
of  nerve  stimulus  ae  such,  and  is  called  inhibitic/n.  It  is  not 
necessary  that  an  inhibiting  idea  be  specially  strong  to  arrest 
another  idea,  for  here  as  elsewhere  the  mental  machinery  is 
delicately  adjusted.  A  strong  motor  idea  may  be  easily  and 
completely  inhibited  by  a  simple  and  apparently  foreign  idea. 
Faint  impressions  on  ,the  confines  of  consciousness  may  throw 
a  strong  idea  completely  off  the  track.  Some  trivial  observa- 
tion may  upset  a  thought  which  is  seeking  expression,  and  either 
arrest  it  completely  or  so  modify  it  that  the  final  judgment  is 
delayed  or  even  completely  abandoned.  Pupils  should  not  be 
allowed  to  yield  to  unwarranted  inhibitions.  Provision  should 
be  made  in  all  laboratory  work  for  allowing  the  pupiPs  mind  to 
travel  without  needless  inhibitions  from  the  object  of  the  experi- 
ment thrcngh  the  manipulation  to  the  conclusion.  The  work 
should  be  so  supervised  that  pupils  will  see  the  whole  field  of 
consciousness  and  not  yield  to  reckless  impulse  or  foolish  inhibi- 
tion. Many  books  now  in  use  actually  prevent  the  mind  from 
acting  calmly,  continuously,  and  logically.  OExperiments  to  be 
mentally  profitable  should  be  so  expressed  and  arranged  that  the 
average  pupil  can  not  fail  to  grasp  the  title,  the  exact  method  of 
procedure,  the  essential  observations  to  be  made,  and  the  prob- 
able conclusion  which  the  observations  will  permit.  The  title 
of  each  experiment  should  be  known  so  that  the  pupil  may  have 
an  initial  idea,  a  mental  start,  a  guiding  star.  Unless  he  begins 
correctly,  he  may  not,  probably  will  not,  end  correctly.  A 
knowledge  of  the  exact  method  of  procedure  is  essential,  other- 
wise he  will  not  know  how,  when  or  where  to  begin  his  work, 
nor  can  he  carry  it  on  intelligently,  confidently,  profitably.  A 
great  deal  of  time  is  wasted  in  a  laboratory  because  pupils  do 
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not  know  how  to  work,  and  in  njany  cases  they  are  not  to  blame 
for  this  aimless,  fruitless  labor,  because  they  were  not  at  some 
time  told  or  shown  how  to  work.  They  yield  to  some  foolish 
inhibition  or  reckless  impulse,  simply  because  they  see  no  other 
path.  Again,  the  desired  observations  should  be  indicated  in 
some  way.  Pupils  are  learning  how  to  observe;  one  object  of 
experimental  work  is  to  teach  observation.  Surely  we  ought  not 
to  assume  what  we  are  trying  to  teach.  Beginners  do  not  know 
the  difference  between  the  trivial  and  the  important,  the  scien- 
tific and  the  unscientific.  They  must  be  pointed  toward  the 
path  having  the  fewest  inhibitions,  even  though  such  direction 
reveals  some  truth  which  they  might  possibly  discover  if  suflS- 
cient  time  were  taken.  Finally,  each  experiment  should  lead 
to  some  definite  result.  Otherwise  the  student  is  left  suspended, 
is  actually  robbed  of  the  inestimable  privilege  of  drawing  a  con- 
clusion. Experience  shows,  however,  that  this  conclusion  must 
be  indicated.  It  need  not  be  deliberately  told,  but  it  can  be 
suggested  by  appropriate  questions.  Such  questions  eliminate 
inhibitions,  they  conduct  the  mind  along  a  logical  path,  they 
extend  a  helping  hand  to  a  halting  thought,  they  train  the  mind 
to  pass  from  cause  to  effect. 

If  you  ask  how  the  teacher  may  attain  the  power  to  apply 
these  principles,  the  answer  is  simple.  Study  your  pupils  and 
yourself,  but  yourself  the  more.  The  problem  has  only  two 
unknown  quantities — yourself  and  your  pupil.  Success  depends 
on  the  teacher's  knowledge  of  his  own  psychologic  and  spiritual 
life  as  well  as  on  the  discovery  of  mental  crises  in  his  pupils. 
He  must  create  an  atmosphere  which  fosters  calm,  deliberate, 
confident,  tranquil  mental  action.  He  himself  must  have  passed 
through  the  gates  of  curiosity  and  interest  into  the  temple  of 
voluntary  attention  before  he  can  lead  others  to  the  same  spot 
He  must  acquire  that  spiritual  insight  which  perceives  the  truth 
in  himself,  he  must  be  constantly  conscious  of  that  better  self, 
for  it  is  this  unseen  self  which  teaches. 
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Section  B.    BIOLOGY 

PREPARATION  OF  SECONDARY  TESACHERS  IN  BIOLOGY 

BY  PROF.  FRANCIS  B.  LLOYD,  TBIACHBRS  COLLEGE,  NEW  YORK 

We  may  well,  at  the  outset,  present  our  conception  of  the 
high  school  as  a  factor  in  the  preparation  of  men  and  women 
for  their  life.  The  most  important  feature  of  the  high  school 
lies  in  the  fact  that  it  is  the  final  and  only  school  of  higher  edu- 
cation for  the  multitude  of  men  and  women  in  the  higher  walks 
of  life.  Only  a  very  small  proportion  have  had  or  will  have  in 
the  future  more  than  a  high  school  training.  To  give  the  very 
best  opportunities  for  that  education  in  the  most  efficient  way 
is  a  task  worthy  of  the  best  efforts  of  highly  educated,  trained 
and  earnest  teachers,  which  our  unexampled  opportunities  for 
higher  education  can  supply.  This  much  must  be  conceded  and 
kept  ever  in  the  foreground  of  the  teacher's  consciousness  that 
to  do  the  daily  round  of  duties  as  a  leader  of  a  generation  of 
youth  just  on  the  threshold  of  manhood  and  womanhood  is  a 
high  privilege  not  to  be  measured  by  dollars  and  cents,  nor  oven 
by  the  approval,  often  too  tardy,  of  the  audience  of  parents  and 
supervisors,  but  by  the  conviction  that  his  work  will  surely 
count  for  the  amelioration  of  the  individual  morally,  mentally 
and  physically.  A  teacher  with  such  a  conviction,  and  thor- 
oughly equipped  for  his  work  is  filling  a  high  office  in  society. 
It  is  not  too  much  to  expect  and  demand  that  persons  who  look 
to  filling  such  an  office  shall  be  able  to  satisfy  all  the  demands 
for  efficiency  which  may  in  justice  be  made  on  them. 

What,  then,  are  the  demands  as  actually  formulated?  On 
this  point  there  is  at  this  time  no  general  unity,  but  for  our 
present  purpose  we  may  examine  the  regulations  formulated  by 
New  York  city.  These  represent  the  maximum  demand,  and 
will  serve  for  the  time  being  as  a  goal  for  which  the  rest  of  the 
country  would  do  well  to  strive. 

Scholastic  attainments  and  teaching  experience  are  set  off 
against  each  other.  When  the  former  are  present,  in  the 
highest  amount,  they  consist  in  bachelor's  degree  and  two  years' 
postgraduate  study,  accompanied  by  some  knowledge  of  the 
science  of  education.  In  the  absence  of  these,  eight  years'  suc- 
cessful experience  may  be  substituted  for  them.    Though  these 
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demands  represent  the  extreme  in  this  country,  it  will  be  noticed 
that  a  candidate  may  enter  the  work  with  no  teaching  experi- 
ence and  after  no  speciaJ  study  of  the  problems  which  he  has 
to  face,  and  the  special  methods  of  the  subject  involved.  Other- 
wise, the  demands  are  fair,  and  have  been  effective  in  buildiug 
up  a  body  of  efficient  teachers. 

Let  us  now  turn  our  attention  to  the  actual  conditions  which 
obtain  in  the  large  majority  of  our  high  schools  throughout  the 
country.  The  teachers  may,  roughly  speaking,  be  considered, 
as  to  their  origin,  as  consisting  of  two  groups;  those,  namely, 
who  have  had  no  regular  opportunities  beyond  the  normal 
school  and  whose  preparation  has  been  received  primarily  there; 
and,  secondly,  those  who  are  college  graduates  merely,  or  hold 
one  or  more  of  the  higher  degrees.  It  must  not  be  understood 
that  we  are,  in  considering  these  facts,  launching  any  criticisms 
against  the  many  able  teachers  who,  with  acknowledged  incom- 
pleteness of  training,  are  themselves  doing  all  in  their  power 
to  advance  tlie  educational  work  of  the  high  schools.  It  is, 
however,  necessary  to  collate  the  facts  in  order  to  aid  in  bring- 
ing about  the  much  needed  development  toward  a  uniformly 
high  standard  of  work.  The  greatest  step  toward  this  is  «j;aimd 
when  we  demand  and  get  uniformity  in  the  preparation  of  the 
teachers  themselves.  And  by  uniformity  we  mean,  not  a  rigid 
formal  kind  of  uniformity,  but  a  uniformly  high  grade  of 
teachers,  whose  work  shall  always  be  above  a  standard  of 
quality  we  can  hardly  at  present  be  said  to  have  reached. 

The  teaching  force  of  our  high  school,  then,  is  made  up,  in  the 
first  i)lace,  of  p^n'sons  who  have  at  best  made  use  of  the  oppor- 
tunities afforded  by  the  average  normal  schools.  Of  such,  some 
have  gone  directly  into  high  schools  after,  perhaps,  supple- 
menting their  attainments  by  taking  courses  in  summer  schools, 
at  seaside  laboratories  and  the  like.  These  i>ersons  have  had, 
it  is  admitted,  certain  advantages  over  the  college-trained,  to 
be  considered  later,  in  that  some  attention  has  been  paid  to  the 
general  and  particular  educational  requirements  demanded  of 
the  candidate  for  school  jjositions.  We  must  observe,  however, 
that  such  training  as  they  get  is  very  insufficient  in  amount  and 
admittedly  adapted,  not  to  the  needs  of  the  secondary,  but  to 
those  of  the  elementarv  teacher.     And  here  we  contend  that 
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jMreparation  for  elementary  teaching  is  not  preparation  for  sec- 
ondary teaching  any  more  than  experience  in  the  university  pre- 
pares for  efficient  work  in  secondary  instruction.  It  may  be  and 
has  often  been  maintained  that  it  involves  merely  a  question 
of  adaptability  on  the  part  of  the  teacher.  Without  denying 
the  contention,  we  still  hold  without  fear  of  denial  that  the 
facts  observed  indicate  pretty  strongly  that  such  adaptability  is 
lacking,  and  the  practical  result  is  that  we  find  at  the  present 
moment  all  kinds  of  courses,  from  essentially  college  work  to 
essentially  grade  work,  offered  to  the  high  school  student.  And 
this  is  not  right. 

It  very  frequently  happens  also  that  teachers  in  the  element- 
ary school,  allured  by  the  large  money  return  to  be  obtained  in 
high  school  i>ositions,  amplify  their  normal  school  training  by 
taking  work  in  the  summer  and  seek  high  school  places.  This 
indicates  an  ambition  on  the  part  of  such  teachers  which  is  at 
once  to  be  commended  and  deplored,  and  a  condition  in  our 
school  system  only  to  be  deplored.  We  condemn  without 
qualification  the  failure  to  recognize,  in  an  economic  way,  the 
worth  of  the  kindergarten  and  the  elementary  teacher.  Their 
office  is  no  higher  and  no  lower,  their  responsibility  no  greater 
and  no  less  than  that  of  other  teachers;  and,  Utopian  or  not,  we 
look  for  a  time  when  the  pecuniary  reason  for  a  progress,  if  we 
may  so  call  it,  from  the  elementary  to  the  high  school  will  be 
removed. 

There  is,  however,  another  reason  for  the  change  sought  by 
many  teachers,  a  reason  which  must  be  recognized  as  valid  and 
working  out  for  good  on  the  whole.  Without  qualifying  our 
contention  as  to  the  equal  value  of  elementary  and  higher  edu 
cation,  we  are  forced  to  admit  differences  in  temperament  and 
mental  life  which  make  elementary  teaching  as  much  of  a  drag 
to  some  as  a  delight  to  others.  These  are  differences  which 
qualify  or  disqualify,  and  a  man  or  woman  whose  intellectual 
life  is  not,  to  a  fair  measure,  satisfied  and  stimulated  by  the  mon* 
heterogeneous  elementary  course,  may  well  endeavor  to  find 
satisfaction  in  the  less  heterogeneous  character  of  the  high 
school  course.  Recruits  to  the  force  of  secondary  teachers  of 
this  kind  should  be  welcomed,  but  only  on  the  satisfaction  of 
rigid  demands   to  be    outlined    further   along.     Barring   such 
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exceptions  as  just  indicated,  we  can  not  admit  that  the  average 
elementary  teacher  who  has  gained  admittance  to  the  high 
school  in  the  way  here  under  discussion,  is  in  any  degree  fitted 
for  the  work.  Years  in  the  lower  school  have  fixed  ideals  and 
conceptions  of  teaching  which,  as  expressed  in  method,  are  not 
adequate  for  the  high  school,  and  on  the  whole  tend  to  lower 
the  standard  and  nature  of  secondarv  education.  Add  to  this 
the  usually  wofully  deficient  and  hazy  knowledge  of  the  special 
subjects  on  which  they  are  required  to  concentrate,  and  we  have 
the  cause  for  a  lamentable  degree  of  failure  in  development  of 
the  high  school.  If  any  proof  is  needed  of  the  truth  of  the  last 
statement,  one  has  but  to  be  subjected  to  the  necessity  of  exam- 
ining a  few  normal  school  graduates  on  the  most  important  gen- 
eral knowledge  of  physiology,  by  which  we  mean  physiology  of 
animals  and  plants — knowledge  which  is  fundamental  for  each 
and  every  teacher,  without  which  any  presentation  of  botany 
or  zoology  must  necessarily  be  completely  inadequate  and  mis- 
leading— to  be  convinced.  I  do  not  attempt  to  throw  blame  on 
anyone,  teacher  or  student,  in  particular.  The  normal  school 
has  avowedly  its  definite  object  in  preparing  teachers  for  ele- 
mentary work.  It  certainly  can  not,  under  its  present  construc- 
tion, expect  to  do  more.  It  is  maintained  that  the  means  to  one 
end  may  not  properly  be  regarded  as  the  means  to  another. 

Before  closing  this  part  of  the  subject,  it  would  be  only  fair, 
if  time  permitted,  to  consider  at  greater  length  the  case  of 
teachers  who,  after  extending  their  education  by  studying  at 
summer  schools,  gain  entrance  to  high  school  teaching.  To 
make  sweeping  generalizations  is  here  specially  dangerous,  and 
the  best  one  can  do  is  to  argue  from  the  few  definite  cases 
which  come  under  one's  notice,  and  from  the  nature  of  the 
preparation  in  general. 

In  the  second  place,  we  see  the  high  school  staff  recruited 
from  the  ranks  of  those  who  have  received  their  bachelor's 
degree.  This  implies  at  most  some  general  work  in  education 
proper,  without  any  practical  work,  and  at  best  an  insufficient 
knowledge  of  the  subjects  which  the  candidate  is  required  to 
teach. 

It  will  be  seen  that  the  normal  school  graduate  is  thus  in  a 
position  of  advantage  in  point  of  professional  training,  and  on 
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this  rests  the  belief,  only  partially  justified,  that  the  deficiency 
in  scholarship  is  made  good.  We  may  here  not  improperly 
acknowledge  the  debt  the  community  owes  to  the  normal  school 
for  carrying  on  a  work  which  has  made  for  a  body  of  teachers 
of  constantly  increasing  eflSciency;  we  still  maintain,  however, 
that  the  aim  of  the  normal  school  is  at  a  different — not  a  lower 
or  a  higher — mark  than  that  of  the  high  school,  and  therefore 
is  inadequate  to  our  present  needs  in  this  regard. 

That  the  college  graduate  is  not  sufl8ciently  prepared  for  the 
work  before  him  as  a  high  school  teacher  may  not  be  doubted. 
His  attainment  is  represented,  in  biology,  by,  say,  two  years  of 
zoology — occasionally  more,  often  less;  and  what  shall  we  say 
of  botany?  In  a  great  many  cases,  the  credit  of  a  14  week 
course  in  "  analysis  "  or  "  picking  flowers  to  pieces  "  is  a  flatter- 
ing maximum.  Very  frequently,  in  many  of  our  leading  col- 
leges, a  sort  of  appendage  to  the  course  in  elementary  biology, 
by  a  zoologist,  is  made  to  do  duty  for  the  whole  subject  of 
botany.  It  would  be  laughable  if  it  were  not  almost  pathetic. 
Is  it  any  wonder  that  elementary  teachers  in  botany  are  still 
floundering  around  in  a  mire  of  antiquated  morphology?  Is  it 
any  wonder  that  botany,  which  in  most  people's  minds  is  still 
"picking  flowers  to  pieces,"  is  regarded  as  a  study  for  girls? 
An  examination  of  a  class  of  girls  offering  a  college  entrance 
option  in  botany  had  disabused  the  speaker's  mind  of  even  this. 
And  it  was  Huxley,  that  veteran  in  the  flght  for  progress  in 
education,  that  urged  so  often  the  placing  of  botany  and  human 
physiology  in  the  schools.  Does  any  one  suppose  that,  in  his 
mind,  botany  was  the  namby^amby  kind  of  t^ing  it  has  grown 
in  this  country  so  frequently  to  be? 

The  knowledge  of  physiology,  too,  which  the  college  graduate, 
as  snch,  possesses  is  very  often  far  from  sufficient  to  give  him 
anything  like  what  is  called  a  grasp  of  the  subject,  and  may 
more  rightly  be  characterized  as  a  conglomeration  of  confused 
ideas. 

Here,  again,  I  must  not  be  interpreted  as  criticizing  directly 
our  colleges  or  their  graduates,  though  neither  may  be  said 
to  be  beyond  criticism.  Each  institution  has  to  be  governed 
according  to  its  own  resources  and  can  not,  if  it  would,  always 
satisfy  external  demands.    Too  often,  however,  they  will  not. 
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As  to  the  students,  they  are  ill  prepared  partly  because  of  the 
failure,  for  one  reason  or  another,  to  use  all  the  opportunities 
at  their  command,  or  because  of  their  immaturity.  The  latter, 
I  believe  to  be  the  real  difficulty.  The  college  course  in  the  mat- 
ter of  time  alone  does  not  mean  enough  in  the  effect  it  has  in 
refining  the  judgment;  and  the  acquaintance  with  the  subjects 
has  not  been  long  and  intimate  enough  to  result  in  that  accu- 
mulation of  knowledge  from  direct  observation  which  alone 
makes  a  resourceful  and  inspiring  teacher,  independent  of  the 
textbook  and  full  of  his  own  invention. 

As  to  the  particular  knowledge  of  the  practical  problems  in 
facing  a  class,  in  planning  and  carrying  out  a  laboratory  course 
adapted  to  high  school  students,  we  may  say  that  they  know 
nothing.  The  result  has  almost  invariably  been  that  teachers 
who  have  had  no  training  in  these  lines  have  taken  their  col- 
lege courses  and  given  them  in  rarefied,  if  not  clarified,  form 
to  their  students,  and  there  has  been  a  misfit  all  along  the 
line. 

In  those  communities  in  which  higher  demands  have  been 
made,  where,  accordingly,  teachers  holding  the  master's  and 
even  the  doctor's  degree  have  been  obtained,  some  of  these 
insufficiencies  have  been  less  apparent,  sometimes  more  so.  For 
greater  special  knowledge  of  the  subject,  with  the  total  absence 
of  professional  training,  has  not  always  been  an  improvement 
on  the  other  condition.  Eminently  successful  teachers  who  have 
never  had  a  special  professional  training,  there  are,  but  in  spite 
and  not  bv  virtue  of  their  lack.  To  sav  that  teachers  are  born 
and  not  made  does  not  exclude  the  proposition  that,  granting 
the  qualities  of  birth,  they  may  be  vastly  improved  by  definite 
training. 

Having  surveyed  the  present  conditions  of  education,  we 
moy  now  move  forward  to  our  conclusion  by  outlining  the 
ground  which,  we  believe,  the  training  of  the  secondary  teacher 
ought  to  cover. 

The  requirements  may  be  regarded,  for  convenience,  as  those 
in  subject-matter  and  in  education. 

^The  requirements  in  subject-matter  should  consist  in  at  least 
nine  points  of  undergraduate  study  in  biology,  of  which  at  least 

^The  followiDR  is  a  diReet  of  the  speaker's  remarks  under  this  bead. 
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three*  should  be  either  botany  or  zoology.  The  work  in  biology 
should  be  buttressed  by  thorough  work  in  physics  and 
chemistry. 

During  the  senior  year  in  college  courses  in  education  should 
be  had,  consisting  in  the  history  and  principles  of  education, 
and  in  the  theory  and  practice  of  secondary  teaching  in  biology. 
The  latter,  with  which  we  are  specially  concerned  here,  should 
consist  in  lectures  treating  of  the  various  problems  which  con- 
front the  secondary  teacher,  of  reading  and  discussion.  This 
should,  as  far  as  possible,  be  made  to  yield  practical  results  in 
giving  the  student  exercise  in  the  command  of  his  powers  of 
[Hesentation.  When  possible,  there  should,  also,  be  some  time 
given  to  observation  of  public  school  work,  carried  on  in  an 
efficient  and  organized  way. 

The  postgraduate  preparation  should  consist  of  further  study 
of  biology  at  a  recognized  university  for  at  least  one  year,  dur- 
ing which  period  the  student  should  receive  training  in  methods 
of  independent  thought  and  investigation.  This  is  not  a  demand 
that  all  secondary  teachers  should  be  actual  research  workers, 
but  rather  that  the  spirit  and  methods  of  the  discoverer  should 
be  familiar  to  them  through  experience.  At  least  the  master's 
degree  should  be  earned. 

In  education  the  work  should  consist  in  (1)  a  course  in  general 
secondary  teaching,  and  (2)  an  advanced  course  in  the  theory 
and  ]»vactice  of  secondary  teaching  in  biology.  The  ground  cov- 
ered in  such  a  course  should  be  mainly  practical,  and  should 
consist  in  a  detailed  study  of  the  materials  and  methods 
involved,  the  construction  of  the  course  of  study,  and  of  actual 
teaching  in  the  high  school,  under  criticism. 

The  student's  power  to  collate  and  organize  the  materials  and 
to  present  the  same  in  a  scholarly  manner  should  be  evidenced 
by  the  preparation  of  a  satisfactory  thesis  treating  of  some 
problem  of  secondary  education.  Such  a  course  should  lead  up 
to  the  grant  of  a  master's  diploma  coordinate  with  the  master's 
degree,  and  of  equal  value  with  it,  but  with  special  significance. 

The  standard  of  scholarship  set  in  the  above  statement  is  the 
master's  degree,  and,  for  the  country  at  large,  it  is  as  high  a 
standard  as  may  at  present  be  urged.  It  will  be  sufficient  prob- 
ably for  some  years  to  come,  except  in  the  largest  cities,  pro- 
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vided  the  scholastic  attainments  are  accompanied  by  the  equally 
important  educational  preparation. 

Inspector  Arthur  0.  Clement — I  would  like  to  ask  Prof.  Lloyd 
if  the  training  he  mentions  presupposes  a  college  education? 

Prof.  Lloyd — The  first  course  is  open  to  seniors,  who  have 
attained  an  average  college  record  both  in  botany  and  zoology. 
We  have  allowed  a  student  to  take  botany  for  the  first  time 
with  the  course.  From  now  on,  however,  we  have  two  courses, 
one  of  which  will  be  open  to  seniors,  and  we  can  thereby  allow 
them  to  take  for  the  first  one,  either  botany  or  zoology,  which- 
ever can  be  consistently  taken  with  their  course,  but  only  in 
cases  where  it  is  absolutely  necessary.  In  order  to  enter  the 
more  advanced  course,  they  must  have  had  at  least  two  years' 
training  in  zoology  and  two  years'  training  in  botany,  and  at 
the  same  time  must  be  pursuing  original  work  in  research. 

Inspector  Clement — A  student  should  have  a  full  course,  and 
after  that  take  up  as  much  special  work  as  he  has  time  for.  In 
addition  to  the  training  the  teachers  receive,  they  should  have 
genuine  love  for  the  subject-matter  and  patience  with  the 
students.  Teachers  often  fail  because  they  have  no  patience. 
The  student  is  not  able  to  follow,  and  the  teacher  will  not  go 
over  the  work  again.  Hence  I  think  that  a  good  training  should 
tend  to  make  a  teacher  patient  in  helping  dull  students. 

Prof.  Henry  R.  Linville — The  thought  occurs  to  me  that  young 
people  who  are  preparing  for  the  profession  of  teaching,  wheu 
not  endowed  with  the  necessary  capacity  for  such  work,  should 
be  made  aware  of  their  deficiency  by  training  school  teachers. 

Prof.  F.  E.  Lloyd — Of  course  a  full  college  education  is 
r»-quired,  and  preliminary  knowledge  of  physics  and  chemistry 
is  demanded.  As  to  the  points  mentioned,  love  of  subject- 
matter  and  patience  with  children,  all  those  points  have  been 
taken  up.  As  for  me,  I  would  not  for  a  moment  hesitate  to 
criticize  a  candidate  if  I  thought  the  motive  was  other  than 
devotion  to  the  profession,  which  should  be  the  basal  motive. 
As  to  the  use  of  scientific  literature,  that  is  one  of  the  things 
insisted  on. 

Prof.  F.  M.  UcUurry — I  know  a  teacher  who  for  years  in  the 
past  has  been  obliged  to  work  out  his  own  experience.  It  has 
been  somewhat  to  his  advantage.     By  his  experience  he  has 
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been  able  to  learn  more  and  to  study  his  pupils  more.  They  are 
specially  trying  to  train  teachers,  so  that  it  will  not  be  neces- 
sary for  them  to  practise  on  the  pupils  that  are  placed  in  their 
charge. 

WHAT  THB  TBACHEUl  OF  BOTANY  IN  SECONDARY  SCHOOLS  SHOULD 

BB   PRBPARBD   TO   DO 

BY  DR  A.  J.  GROUT,  BROOKLYN  BOYS  HIGH  SCHOOL 

[Ahatrdct] 

I  came  here  with  several  things  in  mind  which  I  wished  to 
say.  A  great  many  of  them  have  been  said  much  better  than 
I  could  say  them.  Consequently  I  shall  be  obliged  to  slight 
some  things  that  I  intended  to  emphasize. 

Of  course  a  great  many  people  who  begin  to  teach,  teach 
things  because  they  must  be  taught.  I  have  come  more  and 
more  to  a  conclusion  which  is  very  trite  and  accepted  by  every- 
body, in  my  opinion,  but  is  not  lived  up  to,  that  is,  that  the  aim 
of  teaching  is  to  make  better,  nobler,  and  more  capable  men  and 
women,  and  not  simply  encyclopedias  of  learning. 

I  am  outlining  what  I  would  like  to  do.  We  have  our  ideals, 
but  can  live  up  to  them  only  as  circumstances  permit.  We  are 
not  able  to  live  up  to  them  because  of  personal  limitations  also. 
I  am  able  to  a  great  extent  to  live  up  to  my  belief  with  respect 
to  drawing.  When  a  youth  begins  the  drawing  of  scientific 
objects,  help  to  bring  out  the  finest  points.  If  you  keep  at  him, 
he  will  see  every  curve  in  the  line,  and  he  certainly  is  trained 
in  the  habit  of  observation.  Fidelity  to  truth  is  not  so  common 
as  one  could  wish,  nor  sufficiently  appreciated.  In  science  wc 
should  have  exact  truth.  If  our  boys  must  tell  the  truth  in 
matters  of  science,  the  effects  are  seen  in  moral  character,  and 
in  time  will  spread  to  the  other  departments  of  life.  Botanical 
knowledge  offers  general  popular  instruction.  It  should  givo 
to  every  one  a  new  interest  in  life,  an  interest  that  can  be  taken 
up  when  other  things  fail.  You  see  the  lady  in  the  city  playing 
bridge  whist,  and  the  farmer's  wife  in  the  country  lowering  her 
moral  nature,  and  injuring  herself  with  gossip.  A  study  of 
botany  may  correct  these  things  and  give  new  inspiration  to 
those  who  otherwise  have  little  hope  in  life. 
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I  think  a  teacher  who  is  training  boys  and  girls  and  can  not 
find  and  give  the  name  of  a  flower  is  at  fault.  Finding  the 
names  of  plants  was  formerly  the  basis  of  botanical  work;  and 
in  cases  where  the  study  is  properly  taken  up  and  properly  ad- 
justed, I  know  nothing  more  helpful  in  many  ways.  In  my  per- 
sonal experience  I  have  found  it  invaluable.  I  want  pupils  to 
ask  themselves  questions;  if  they  find  anything  interesting  in 
nature,  to  know  what  it  is.  What  would  our  friends  be  to  us 
if  they  were  nameless?  So  in  plant  life.  A  person  reads  the 
description  of  a  common  and  interesting  plant;  he  can  not  con- 
nect it  with  the  plant  he  knows  unless  he  has  a  knowledge  of 
names.  I  have  never  failed  to  awaken  enthusiasm  when  I  gave 
my  pupils  a  proper  knowledge  of  this  part  of  the  work.  I  give 
them  the  key  if  possible,  and  I  want  them  to  be  able  to  find  the 
names  of  a  few  flowers  in  the  key.  Prof.  Ganong  has  said  that 
this  kind  of  work  should  be  done  as  outside  work  by  pupils  who 
have  special  enthusiasm.  I  think  there  is  a  much  more  general 
need  of  this  kind  of  botanical  work  than  this.  I  would  insist 
that  all  high  school  teachers  should  have  the  ability  to  name 
common  objects. 

The  chief  thing  in  the  training  of  a  teacher  to  do  good  work, 
ifi  a  love  of  the  subject-matter  and  a  love  for  the  pupil.  En- 
thusiasm is  necessary  t©  do  anything  well.  What  receipt  do  you 
give  for  enthusiasm?  If  you  want  to  get  it  go  where  it  is.  It 
is  communicated  by  contact.  You  want  to  go  to  those  institu- 
tions where  teachers  are  enthusiastic;  and  right  here  I  want 
to  add  a  protest  against  that  great  and  influential  university 
which  discourages  enthusiasm.  If  you  want  enthusiasm  in 
botany,  I  can  tell  you  places  where  it  is,  Columbia,  Cornell, 
Michigan  University,  or  the  less  well  known  University  of  Ver- 
mont. Then,  the  way  to  w^ork  up  a  sporadic  case  of  enthusiasm 
is  to  do  something  original  along  the  line  of  research.  If  you 
live  within  access  of  the  forest,  there  are  problems  under  your 
feet  which  have  never  been  solved,  and  of  which  you  can  give 
the  solution.  We  know  very  little  about  the  life  of  our  everyday 
plants.  I  did  not  know  for  a  long  time  that  one  of  our  most 
common,  the  jack-in-the-pulpit,  on  attaining  its  full  vigor, 
changes  the  sex  and  from  male  becomes  female.  Your  discov- 
eries are  not  only  interesting  to  you,  but  you  would  find  that 
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there  is  no  other  field  in  which  original  observation  can  be  car- 
ried on  with  so  little  previous  training.  Your  laboratory  is  all 
out  of  doors.  Now,  if  you  want  to  work  with  enthusiasm  and 
can  not  get  where  it  is,  take  up  the  study  for  yourself  with  the 
be»t  literature  available.  Tell  the  pupils  of  things  you  have 
done  and  read  of. 

Now  you  may  have  enthusiasm  and  work  hard,  and  have  enthu- 
siastic pupils,  and  they  may  work  hard,  and  yet  they  may  not  be 
able  .to  pass  examinations.  I  see  examinations  from  a  different 
point  of  view  from  many.  At  present  our  examinations  test 
memory  only.  If  our  education  is  to  do  its  proper  work  we 
must  have  examinations  that  test  power  rather  than  memory.  It 
seems  diflficult  to  get  up  an  examination  that  will  test  power. 
I  can  not  say  precisely  h<iw  it  should  be  done.  Our  business 
men  claim  that  our  teaching  does  not  give  power.  As  long 
as  examinations  test  the  memory  only,  and  ability  of  pupils  to 
pass  in  memory  questions,  so  long  shall  we  hear  this  complaint. 

That  our  enthusiasm  may  not  be  dampened,  I  ask  that  exami- 
nations may  be  made  up  more  with  reference  to  this  thought; 
tlH'U  teachers  will  be  enthusiastic,  and  persevere  in  enthusiasm. 

If  pupils  have  the  power  and  desire  to  know  more  the  tc^acher 
has  done?  his  work  well,  whatever  the  results  of  the  examina- 
tions. The  high  school  teacher  should,  doubtless,  use  the  micro- 
Si'ope,  but  it  has  the  disadvantage  that  in  most  cases  work  with 
it  can  not  be  carried  on  outside  of  the  schoolroom  and  must 
stop  with  the  school  course. 

I  believe  in  training  the  pupil  so  far  as  possible  so  that  he 
will  be  able  to  follow  the  injunction  of  the  poet  to  "  go  forth, 
under  the  open  sky,  and  list  to  nature^s  teachings." 

Prof.  F.  E.  Lloyd — I  am  impressed  by  one  point  mentioned  by 
Dr  Grout,  and  that  is,  that  high  school  teachers  should  be,  to 
some  degrc^e  at  least,  able  to  pursue  original  research  in  botany 
or  zoology.  It  is  coming  to  be  one  of  th<»  demands  which  may 
justly  be  made  on  high  school  teachers. 
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Section  C.    EARTH  SCIENCE 

GEOGRAPHY   FOR  TRAINING   STUDBNTS  IN   NORMAL  SCHOOLS 

BY  PROP.  A.  W.  PARNHAM,  OSWEGO  NORMAL  SCHOOL 

Before  discussing  the  subject,  geography  for  training  stu- 
dents in  normal  schools,  we  must  in  a  general  way  determine 
the  place  and  purpose  of  the  normal  school.  Its  place  is  be- 
tween the  university  and  the  masses.  It  is  maintained  by  the 
people  and  for  the  people;  and  its  purpose  is  to  train  teachers 
for  more  efficient  service  in  the  grandest  of  popular  institutions, 
the  public  schools.  Indeed,  the  graduates  of  normal  schools 
holding  certificates  of  scholarship  from  no  higher  institutions 
of  learning  than  the  normal  schools,  will,  with  few  exceptions, 
find  positions  in  the  grades  below  the  high  school.  The  geo- 
graphic teaching,  then,  of  normal  graduates,  will  cover  the  field 
included  in  elementary  school  geography. 

Let  us  review  the  present  status  of  geography  requirements 
and  opportunities  in  New  York  state  normal  schools.  Their 
program  of  studies  requires  that  students  in  training  shall  pur- 
sue geography  the  last  half  of  the  junior  year  and  the  first 
fourth  of  the  senior  year;  in  all,  30  weeks  of  daily  instruction 
in  45  minute  periods.  The  illustrative  apparatus  and  material 
consist  of  ordinary  globes,  a  not  too  bountiful  supply  of  maps, 
one  or  more  sets  of  raised  maps,  a  modest  collection  of  colored 
charts  made  from  photographs,  a  few  good  lantern  slides,  and 
a  comfortable  working  library.  All  this  is  good  so  far  as  it 
goes:  it  is  excellent;  but  it  does  not  go  far  enough.  It  does  not 
meet  the  present  demands  of  geography.  How,  then,  would  its 
efficiency  be  greatly  enhanced?  And  in  what  should  the  "  geog- 
raphy for  training  students  in  normal  schools  "  consist?  These 
two  questions,  from  the  writer's  point  of  view,  may  be  answered 
as  one. 

The  more  recent  development  and  growth  of  the  geographic 
idea,  for  want  of  a  better  term,  has  been  called  "  the  new 
geography."  Dr  Redway  in  his  latest,  if  not  his  best  published 
work,,  has  supplied  the  better  term:  "the  new  basis  of  geog- 
raphy." ne  tells  us,  what  we  believe,  "  that  a  different  inter- 
pretation of  the  nature  and  scope  of  geography  is  growing  into 
the  educational  systems  of  tlu*  rnit<'<l  Stales.    Hroadly  stated, 
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this  interpretation  is  the  mutual  relation  of  geographic  environ- 
ment to  political  history  on  the  one  hand  and  to  economic 
development  on  the  other."  This  interpretation  is  demanded  of 
geography  today.  A  better  means  of  its  interpretation  would 
increase  the  eflQciency  of  geography  teaching  in  our  normal 
schools,  and  would  also  more  fully  equip  our  graduates  for  their 
work  in  grade  schools. 

One  of  the  first  needs,  after  an  efficient  teacher,  is  that  of  a 
laboratory  furnished  with  models  and  apparatus  for  practical 
exorcis<*s  in  physical  geography.  The  work  to  be  done  in  phys- 
ical geography  can  not  well  be  done  in  the  classroom.  The 
models  and  apparatus  to  be  used  can  not  have  proper  care  and 
manipulation  in  the  classroom.  The  geography  teacher  realizes 
that  a  laboratory  is  a  necessity.  To  illustrate:  a  study  of  local 
weather  is  in  part  a  study  of  measurements  of  atmospheric 
temperatures,  of  atmospheric  pressures,  of  humidity  of  the 
atmosphere,  of  direction  and  velocity  of  wind  currents,  all  of 
which  must  be  determined  by  apparatus  working  under  certain 
conditions — conditions  that  can  not  be  found  in  the  classroom. 
A  study  of  rocks — their  composition,  relative  hardness,  and  com- 
parative resistance  to  atmospheric  agencies — is  necessary  for 
the  study  of  the  soil,  and  is  legitimate  laboratory  work.  Mathe- 
matical geography  is  necessary  work  for  the  laboratory.  The 
gn»ater  part  of  field  work,  which  is  now  a  necessity  in  geography 
teac^hing,  is  profitably  supplemented  by  laboratory  exercises. 
The  use  of  government  maps,  now  regarded  as  indisi)en8able  in 
the  study  of  geography,  is  unsatisfactory  in  the  classroom. 
That  laboratory  work  and  field  work  coordinated  impress  on 
the  minds  of  pupils  the  reality  of  the  various  earth  forms  and 
their  influence  on  life,  is  not  the  least  argument  for  the  estab- 
lishment of  the  laboratory  to  further  the  teaching  of  normal 
school  geography. 

The  second  need  is  that  of  an  additional  program  hour  to  be 
spi'nt  in  laboratory  exercises  and  field  study.  This  additional 
hour  is  given  to  chemistry  and  to  physics.  Without  it,  chem- 
istry and  physics  would  largely  be  deprived  of  their  practical 
value.  With  an  additional  hour,  geography  would  be  as  greatly 
benefited  as  chemistry  is  or  any  other  expc^nmental  science. 

The  third  need  is  either  that  of  a  reduction  of  the  number  of 
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studies  in  normal  S(;hools,  or  an  extension  of  time  in  which  to 
pursue  them.  At  present,  individual  student  programs  are  made 
for  from  five  to  seven  different  subjects.  It  has  to  be  explained 
that  a  student  studying  only  four  subjects  has  head  trouble  or 
heart  trouble  or  some  other  serious  defect.  Life  in  the  normal 
school  is  so  "  strenuous  "  that  the  one  idea  is  to  get  out  of  the 
subjects,  not  to  know  them.  Under  such  conditions  teachers 
of  geography,  as  well  as  those  of  other  subjects,  can  not  require 
of  students  as  much  time  as  the  subject  demands. 

Here,  then,  is  the  most  serious  charge  to  be  preferred  against 
geography  teaching  in  normal  schools,  namely,  the  lack  of  thor- 
oughness caused  by  the  student's  attempt  to  do  more  work  than 
can  i)ossibly  be  done  in  a  given  time.  The  result  is  superficial- 
ness  and,  what  is  worse,  the  belief  entertained  by  the  student 
that  he  knows  a  subject  that  still  lies  outside  his  mental 
horizon.  Nor  does  his  belief  change  to  honest  doubt  till  he 
attempts  to  teach  geography.  Then  his  energy  is  expended  in 
getting  subject-matter  and  holding  in  memory  unassimilated 
material.  His  teaching,  if  it  may  be  called  teaching,  begins  and 
ends  with  the  book.  His  pupils  never  learn  from  him  that  the 
hills  and  meadows,  the  streams  and  the  valleys  through  which 
they  flow,  have  related  earth  history,  and  that  each  earth  form 
in  their  immediate  neighborhood  has  had  some  influence  on  the 
settlement  of  the  neighborhood,  and  also  on  the  industries  of 
its  people;  for  every  people  will  engage  in  those  industries  which 
will  bring  them  the  largest  returns  for  their  investment,  and 
their  geographic  environment  will  largely  determine  for  them 
what  those  industries  shall  be.  For  instance,  the  degree  of 
slope  is  an  important  factor  in  determining  whether  farming 
or  dairying  will  bring  them  the  greatest  commercial  success; 
and  also  whether  lines  of  transportation  may  be  built  with 
reasonable  outlay  to  connect  them  with  commercial  centers,  and 
later,  jH^rhaps,  to  nmke  their  locality  a  commercial  center.  The 
X)resence  of  water  power  and  access  to  raw  material  may  decide 
certain  local  manufactures.  The  pupils  of  a  teacher  whose 
geography  is  between  the  covers  of  a  book  do  not  learn  that 
the  study  of- the  natural  features  of  the  landscajKi  about  them 
is  a  study  of  geography.  How  can  they?  Th(»  str(»am  can  not 
rise  above  its  source. 
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Googrrai)hy  for  training  atudonts  is  inadequate  for  the  train- 
ing students'  mission,  and  will  be  till  individual  student  pro- 
grams are  made  so  as  to  allow  time  for  becoming  more*  fully 
acquainted  with  subject-matter,  through  a  wider  ae(iuaint:mce 
with  geographic  literature,  thus  giving  the  .  student  such  a 
broad  grasp  of  principles  that  he  will  be  able  to  teach  geography 
and  not  the  book. 

It  must  be  said  that  sp<H'ial  method,  or  more  properly,  ajiplied 
method,  is  disproportional  to  the  knowledge  of  underlying  sub- 
ject-matter. Methods  of  teaching  geography  must  be  bas«»d  on 
a  knowledge  of  geography.  The  effort  is  often  made  to  teach 
subject-matter  and  the  method  of  teaching  it  at  the  same  time, 
or  "  some  of  each"  in  the  same  lesson  hour — a  thing  quite 
unpedagogic.  It  is  not  possible  that  one  can  give  equal  atten- 
tion to  a  subject  of  study  from  the  standpoint  of  the  learner  and 
also  of  the  teacher  at  the  same  time. 

The  failure  in  teaching,  when  failure  occurs,  is  oftener  due  to 
lack  of  knowledge  of  subject-matter  than  of  subject  nu^thod. 
And  here  let  me  say,  the  writer  does  not  in  the  least  degree 
disparage  the  value  of  methods  of  presentation,  but  he  does 
b4*lieve  that  a  somewhat  thorough  knowledge  of  a  given  sub- 
ject must  necessarily  pn^cede  the  method  of  presenting  it. 

Teachers  will  very  generally  teach  as  they  have  been  taught. 
If  students  in  training  could  have  sufficient  time,  outside  of  the 
recitation  period,  for  field  work,  laboratory  work  and  library 
work,  their  metho<ls  of  learning  would  serve  them  as  methods 
of  teaching.  That  method  is  the  right  method  that  leads  a  pupil 
to  observe,  comjiare,  relat(^;  that  begets  a  spirit  of  inciuiry  and 
investigation;  that  enlarges  his  horizon,  makes  h^arning  iK»reii- 
nial,  and  increases  his  own  usefulness;  that  leads  him  to  set* 
that  the  realm  of  knowledge  is  one  realm,  that  one  subject  of 
Btudy  can  not  be  isolated  from  all  others,  and  that  no  8ubj(»ct 
of  studv  can  ever  be  finished. 

Is  this  an  ideal  method?  Tall  it  so.  May  it  be  obtained? 
Whv  mav  it  not  be  obtained?  Tender  less  adverse  conditions 
this  ideal  should  be  realized  through  normal  school  teaching — 
not  of  the  theory  of  teaching,  but  the  actual  teaching  of  the 
subject  by  the  regular  teacher  in  charge. 
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With  this  ideal  for  the  teacher's  aim,  school  geography  will 
not  in  so  many  cases  be  a  Sahara;  the  streams  of  thought 
will  not  shrink,  shrivel,  and  dry  up  in  waste-filled  channels, 
but  will  flow  on  with  increasing  volume,  and  unite  in  one  grand 
trunk  which  will  make  fertile  the  region  through  which  it  flows. 

GEOGRAPHY  FOR  TRAINING  STUDENTS  IN  NORMAL  SCHOOLS 

BY  PROF.  C.  STUART  GAGER,  NEW  YORK  STATE  NORMAL  COLLEGE, 

ALBANY 

It  is  the  purpose  of  this  paper  to  defend  the  following  theses: 

1  The  teacher  of  geography  should  first  of  all  be  a  teacher, 
second,  a  teacher  of  geography. 

2  The  preparation  of  the  geography  teacher  should,  tlK  re- 
fore,  progress  along  two  lines:  (1)  principles  of  method,  general 
and  special ;  (2)  principles  of  geography. 

3  A  firsthand  acquaintance  with  the  facts  of  local  geography 
is  essential  to  the  clearest  understanding  of  the  geograjihy  of 
the  distance. 

4  The  textbook  study  of  the  facts  of  geography  to  the  (ex- 
clusion of  observational  work,  with  the  interpretation  of  the 
fads,  characterizes  the  teaching  of  geography  in  the  larger  num- 
ber of  schools  of  the  state. 

5  The  fjfreatt^st  need,  th<Tefor(»,  in  the  educatioix  of  geography 
teachers  in  normal  schools  is  emphasis  on  the  value  of  observa- 
tional work,  its  place  and  purpose,  how  it  shouhl  be  conducted, 
and  its  correlation  with  textbook  work. 

To  begin  with,  then,  tlie  teachcT  of  geography  should  first  of 
all  be  a  teacher;  second,  a  t(»acher  of  geography.  The  lack  of 
professional  standing  for  teachers  needs  no  emjrfiasis.  The  faet 
was  well  set  forth  by  Rice  in  1899.  We  have  physicists  plenty  and 
geologists  plenty;  but  of  teachers  whose  purpose  in  life  is  pri- 
nuirily  to  Ih^  teachers,  not  scientists,  and  whose  energies  are 
centered  in  education  for  its  own  sake,  and  not  wholly  in  the 
tools  of  education,  whose  interest  is  in  the  pupil  and  not  wholly 
in  the  subject-matter,  we  have  not  a  ph»nty!i  Only  recently 
in  a  conversation,  the  principal  of  one  of  the  high  schools  of  the 
state  said  to  me  that,  after  all,  he  had  about  come  to  the  con- 
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elusion  that  the  "  pc^rsonal  equation "  is  the  chief  factor  in 
teaching.  It  was  only  another  version  of  the  "  My  method's  the 
hest  for  me  "  doctrine,  the  cut  and  dry  plan  which  would  not  be 
tolerated  for  a  moment  in  medicine,  but  which,  somehow,  seems 
to  appeal  to  those  who  have  never  known  anything  better  in 
pedagogy. 

To  be  sure,  the  teacher  must  know  his  subject-matter.  So 
must  the  carpenter  understand  his  plane.  The  study  of  the  sub- 
ject-matter is  as  much  a  part  of  the  preparation  of  teachers  as 
is  the  study  of  education  and  method.  Scholarship,  in  spirit 
and  in  fact,  is  absolutely  essential,  but  the  ability  to  teach  is 
not  implied  by  its  possession.  Special  knowledge  on  the 
foundation  of  broad  scholarship  is  as  necessary  in  teaching  as 
in  law,  medicine  or  theology.  The  idea  that  they  are  fitted  to 
teach  which  is  given  young  graduate  students  by  the  univer- 
sities, just  because  they  have  pursued  graduate  courses  in  sub- 
ject-matter, is  a  serious  drawback  in  attempting  to  meet  a  de- 
mand for  professional  (pedagogic)  preparation  for  teach(»rs. 
The  old  maxim  "  learn  by  doing,"  so  far  as  teaching  is  concerned, 
has  been  well  brought  into  question  by  Payne  (1898).  If  the 
experience  of  the  past  is  to  be  of  any  value,  the  plan  must  be 
that  of  the  old  Greeks,  "  Learn,  then  do."  Perfection  of  the 
art,  as  in  any  other  profession,  will  be  acquired  later,  and,  if 
the  teacher  has  a  body  of  fundamental  principles  as  a  criterion 
for  judging  of  his  daily  work,  his  future  will  offer  to  him  oppor- 
tunity, not  only  for  exi)erience,  but  opportunity  to  profit  by 
experience.  "  Experience  makes  mistakes,  and  therefore  is  not 
the  only  guide,  but  must  itself  be  guided."^ 

The  primary  duty  of  every  institution  which  professes  to  do 
the  work  of  normal  schools  or  colleges,  then,  is  to  educate  teach- 
ers, not  to  train  them.  To  create  a  professional  spirit  by  making 
clear  the  fact  that  teaching  is  not  a  performance  that  one  can 
be  taught  to  go  through  with  as  animals  are  taught  to  perform 
tricks,  but  a  serious  art  based  on  fundamental  principles,  "  the 
noblest  of  professions,  but  the  sorriest  of  trades."  It  is  one  of 
the  fundamental  defects  of  normal  schools,  as  Mace  (1901)  has 
recently  pointed  out,  that  they  are  attempting  to  do  two  things 

'Mace.    1897.    p.  XIII. 
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at  once;  to  give  the  pupil  both  matter  and  method  at  the  same 
time,  giving  only  a  review,  instead  of  the  new  view  of  the  sub- 
ject which  the  teacher  should  have.^ 

T^et  us  now  consider  the  t(»acher  of  geography.  Here  the 
greatest  requisite,  first  and  last  and  all  the  time,  is  a  knowledge 
of  subject-matter,  combined  with  a  knowledge  of  the  principh^s 
of  method.  And  this  knowledge  must  be  so  broad  and  deep,  and 
so  abreast  of  the  results  of  contemporary  research,  as  to  burst 
asunder  the  covers  of  any  school  textbook  on  the  subject.  The 
teacher  who  is  unable  to  see,  not  only  the  day's  lesson,  but  the 
work  of  the  term,  yes,  of  the  whole  course  in  its  proper  per- 
spective, its  relation  to  the  subject  as  a  whole,  and  to  other 
subjects,  and  above  all,  to  the  life  of  the  pupil,  is  poorly  pre- 
pared for  the  serious  vocation  he  has  chosen.  He  must  know 
the  portion  of  the  subject  that  he  proposes  to  teach,  not  only 
from  the  standpoint  of  the  pupil,  but  also  from  the  stamipoint 
of  the  teacher.  This  he  can  not  do  the  first  time  that  he  pur- 
sues the  subject.  He  must  think  it  out  anew  with  the  class 
before  him  in  imagination.  He  must  know  that  with  which  the 
subject  may  bc»gin,  the  way  in  which  the  subject-matter  is  to  be 
presented,  and  the  source  of  aid  in  such  presentation,  as  field 
work,  the  topographic  map,  geographic  monographs,  reports, 
and  periodicals.  Both  for  his  own  sake  and  for  that  of  his 
pupils,  his  resources  must  not  be  bounded  by  the  limits  of  an 
introductory  textbook. 

The  preparation  of  the  g4»(>graphy  teacher,  therefore,  should 
proceed  along  two  lines.  First,  principles  of  method,  general  and 
special;  second,  principles  of  geography.  He  should  be  able  to 
distinguish  the  study  of  nu^thod,  which  is  the  study  of  funda- 
mental principles,  from  the  study  of  "  nn^thods,"  which  is  a  con- 
sideration of  ways  and  means,  devices,  apparatus.  He  should 
realize  that  there  are  three  factors  in  the  teaching  act,  not  two 
only.  I  have  no  sympathy  with  the  doctrine  expressed  before 
this  association  two  years  ago,  that  "  the  training  of  science 
teachers  .  .  .  reduces  itself  to  the  formation  in  them  of 
habits  of  serious  experimentation,  accompanied  by  reading  and 
thinking  about  the  subject  to  which  they  are  devoting  thcni- 
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selves."  This  is  all  very  desirable,  but  the  training  of  the 
teacher  of  geography  or  of  any  other  science  does  not  "  reduce 
itself  "  to  this.  The  teacher  needs,  in  addition,  to  understand 
the  fundamentals  of  method,  such  as  the  principles  of  interest, 
apiK*rception,  and  self-activity.  He  ought  1o  know  the  steps  of 
an  induction  and  their  bearing  on  his  work  in  the  classroom. 
As  a  teacher  he  should  think,  not  so  much  about  the  sul)i(*ct, 
as  about  the  mental  processes  involved  in  thinking  about  the 
subject.  His  devotion  should  be  to  teaching  first,  to  science 
second. 

Second,  the  prospective  teacher  of  geography  should  know 
that  this  science  is  no  longer  a  description  of  the  earth,  but  a 
serious  study  of  one  set  of  facts  and  their  relation  to  another.^ 
First,  the  facts  concerning  earth,  air,  and  water,  and  second  the 
activities  of  living  beings.  He  should  be  impressed  with  the 
fact  that  the  present  state  of  the  lithosphere,  hydrosphere,  and 
atmosphere  is  the  result  of  a  series  of  causes  operative,  some 
of  them  in  the  past,  and  some  of  them  at  the  present;  that  these 
conditions  awe  not  permanent,  and  that  in  their  turn  they  are 
the  causes  of  other  effects.  Unless  he  has  found  out  some  por- 
tions of  the  subject-matter  as  the  result  of  his  own  observations 
and  inductions,  he  should  consider  his  preparaticm  lacking  in 
its  most  vital  point.  He  will  find  his  whole  manner  affected  in 
prtMsenting  to  a  class  any  part  of  the  subject  if  he  knows  some 
]>art  of  it  at  firsthand.  His  work  will  be  characterized  with  a 
vividness  and  conciseness,  with  a  lively  interest  and  a  con- 
fidence that  can  be  acquired  in  no  other  way. 

It  is  not  necessary  for  the  teacher  of  geograi)liy  to  be  a 
Forsoher,  as  the  Germans  understand  the  term.  If  he  has  found 
out  a  fact  or  a  relationship  new  to  him,  the  desired  purpose  will 
have  been  accomplished  as  truly  as  though  the  fact  were  new 
to  science.  Portions  of  the  work  outlined  by  Davis  (1898,  1000), 
Tornish  (1897),  Snyder  (1899),  and  the  speaker  (1900),  are  truly 
research  work  as  far  as  the  pupil  is  concerned,  and  such  exer- 
cises should  be  a  part  of  the  education  of  the  teacher  of 
geography. 

This  leads  directly   to  the  third   thesis,  that  a  firsthand  ac- 

^Redway.    1901;  Dryer.    1897.    cb.  2. 
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quaintance  with  the  facts   of  local   geogi'aphy  is  essential    to 
the  clearest  understanding  of  the  geography  of   the  distance 
This  has  been  emphasized  well  in  the  writings  of  Geikie  (1892) 
Davis  (1898,  1900,  1901),  and  others^  and  needs  only  to  be  men 
tioned  here.    It  is  a  corollary  from  the  principle  of  apperception 

My  fourth  thesis  is,  alas,  too  easy  to  defend.  The  textbook 
study  of  the  facts  of  geography,  to  the  exclusion  of  observa 
tional  work,  with  the  interpretation  of  observed  facts,  charac 
terizes  the  teaching  of  geography  in  the  larger  number  of  the 
schools  of  the  state.  I  have  taken  a  record  of  the  preparation 
of  my  pupils  for  the  past  four  years.  These  pupils  are  required 
to  have  had  the  equivalent  of  a  high  school  course  in  physical 
geography  before  entering  the  normal  college.  I  find  from  their 
records  that  over  95j^,  roughly  estimated,  have  never  been  on  a 
field  excursion  or  had  any  other  work  whatsoever  outside  of 
learning  what  the  textbook  said.  In  other  words,  95^  of  our 
high  school  pupils  are  studying  (ibaut  geography,  while  only  5j< 
at  the  most  are  studying  geography.  The  causal  notion  seems 
scarcely  to  have  been  hinted  at  in  preparatory  s«hool  courses. 
Similar  conditions  are  described  by  Burrows  (1900)  who  found 
that  in  58  out  of  121  schools  the  work  was  confined  whollv  to 
a  study  of  textbook  and  map.  No  wonder  that,  when  he 
inquired  of  these  same  schools  if  they  considered  geography  of 
educational  value,  some  of  them  i-eplied,  "Geography  as  taught 
at  pn^sent  has  little  value'';  and  "Of  no  educational  value 
except  as  helping  in  history  lessons";  or,  more  discouraging 
still,  "  You  could  not  educate  at  all,  in  the  sense  of  developing 
thinking  powers,  by  geography." 

I  do  not  wish  to  be  understood  as  considering  that  textbooks 
have  no  place  in  the  teaching  of  the  subject;  but  textbooks  pre- 
sent generalizations  which  are  mere  words  to  the  pupil  unless 
he  can  bring  to  their  interpretation  some  knowledge  of  the  facts 
on  which  they  are  based.  The  problem,  therefoi-e,  is  how  the 
teacher  may  equip  the  pupil  with  the  necessary  data  by  which 
he  may  most  clearly  apperceive  the  generalizations  of  the  text- 
book. Time  will  permit  only  the  merest  outline  of  the  work 
which  the  normal  should  endeavor  to  give  the  prospective 
teacher  of  geography. 

^Kelton.  1897;    Dryer,  1897;    Dodge.  1809;    MerriU.  1900;    Tarr.  1898. 


1901]  SECTION   MEETINGS  627 

First,  a  study  of  types  in  the  field.  It  was  only  100  years  ago 
that  Playfair  demonstrated  the  causal  relation  between  streams 
and  valleys,  and  thereby  solved  for  the  world  a  hitherto  unex- 
plained riddle.  There  is,  perhaps,  not  a  school  in  the  state 
where  this  demonstration  may  not  be  repeated,  where  a  typ(» 
study  may  not  be  made  of  hills,  streams,  and  valleys,  their  pres- 
ent condition,  their  development,  and  their  effect  on  human 
activities  and  industries.  The  origin  and  mode  of  formation  of 
soil,  the  phenomena  of  glaciation,  and  the  activities  of  village 
and  city  life,  with  their  interpretation,  may  be  studied  at  first- 
hand in  almost  any  school,  and  this  work  should  form  a  part  of 
the  preparation  of  teachers  of  geography  in  normal  schools. 

Careful  attention  should  be  given  to  the  use  of  the  material 
gained  by  observation;  first  emphasizing  the  fact  that  generali- 
zations or  concepts  are  reached  only  through  special  notions  or 
percepts,  and,  therefore,  second,  how  the  knowledge  of  the  home 
geography  conditions  the  clearest  apperception  of  the  geog- 
raphy of  the  distance.  Illustrative  material,  such  as  m.ap», 
models,  and  pictures,  should  be  discussed,  and  the  pupil  stimu- 
lated to  form  the  habit  of  voluntary  reading  and  observation. 
Ability  to  represent  by  diagram  or  other  suitable  drawings  I  he 
geographic  form  studied  should  be  required. 

Rome  of  the  most  valuable  work,  judged  wholly  by  results, 
that  I  have  been  able  to  give  consists  in  taking  pupil  teachers 
who  have  studied  about  geography  in  textbooks  into  the  fi(»l(l, 
where  for  the  first  time  they  are  brought  face  to  face  witli  some 
geographic  fact.  The  observed  fact  is  then  converted  inro  a 
problem,  and  the  proper  solution  sought.  Three  excursions  I 
have  found  to  yield  unusually  large  results,  and,  though  thoy 
may  not  be  wholly  new,  I  will  suggest  them  here,  since  they  may 
he  repeated  anywhere  in  New  York  state.  The  first  consists  in 
the  study  of  the  origin  and  mode  of  formation  of  soil,  as  illus- 
trated in  an  abandoned  quarry.  The  second  is  for  the  i)urpose 
of  studying  the  formation  and  development  of  valleys  of  ero- 
sion as  illustrated  in  hillside  gullies  and  then  in  the  larger  per- 
manent stream.  In  the  third  excursion  attention  is  given 
wholly  to  a  consideration  of  the  evidences  of  glaciation  in  the 
home  locality.  These  excursions  have  disclosed  the  fact  that 
the  pupils  who  have  had   a  high   school   course   in   physical 


p 

628  UNIVERSITY    OF   THE    STATE   OF    NEW    YOUK  [DcC.    27 

geography  have  little  real  knowledge  and  very  vague  images 
and  ideas  concerning  the  subject-matter  involved.  For  them  the 
out-of-doors  globe  does  not  exist.  These  excursions  show  also 
by  their  results  what  a  world  of  new  meaning  the  textbook  and 
map  come  to  have  when  viewed  in  the  apperceptive  setting 
which  the  field  work  makes  possible.  It  se(^ms  almost  trite  to 
emphasize  these  truths  any  longer  in  our  discussions,  and  yet 
the  fact  that  pupils  continue  to  come  to  the  normal  institutions 
in  a  majority  of  numbers  without  having  had  this  work  shows 
plainly  enough  that  the  subject  has  not  been  over-emphasized 
as  an  essential  factor  in  the  education  of  teachers.  So  late  as 
1889,  in  a  book  entitled  Normal  Methods  of  Teaching^  the  subject 
of  "methods  of  teaching"  physical  geography  was  thus  dis 
l)osed  of:  "Little  need  be  said  concerning  methods  of  teachin;^; 
the  subject.  The  pupil  will  study  it  from  a  textbook  and  recite 
it."  This  would  indeed  seem  humorous  if  it  were  not  in  reality 
so  serious. 

Prospective  teachers  ought  to  be  more  or  less  familiar  with 
existing  texts  on  geography,  and  know  the  criteria  of  a  good 
textbook.2  And  last,  but  by  no  means  least,  there  should  be 
included  the  i)n»sentation  and  discussion  of  the  most  recent  con- 
tributions to  the  science  of  geography  and  the  i)edagogy  of  the 
subject,  to  the  end  that  the  prospective  teacher  may  be  made 
to  realize  that  the  science  of  his  teaching  and  the  science  that 
he  teaches  are  not  crystallized  classified  portions  of  knowledge*, 
but  living  organizations  whose  most  prominent  characteristic 
is  dev(*lopment  and  growth. 

To  state  the  matter  concisely,  normal  institutions  should  be 
l>Iaces,  not  wh(»re  subject-matt (m*  is  taught  for  the  first  time  to 
prospective  teachers,  but  places  where  one  may  learn  how  to 
make  real  to  others  that  which  one  alre^adv  knows.  The  ability 
to  do  this  demands,  first,  that  \\w  teacher  shall  know  as  much 
as  possible  of  his  subject-matter  at  firsthand;  second,  that  he 
shall  know  so  much  more  than  he  <»xp(»cts  to  teach  that  neither 
the  day's  lesson  nor  the  year's  work  will  bring  him  close  to  the 
bounds  of  his  own  knowledge.     He  should  find  little  in  any  ele- 

»Brook8.     1880.     p.  484. 
»Blodgt»tt.     1880. 
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mentary  textbook  on  which  he  can  not  throw  a  flood  of  light 
from  his  own  investigation  and  wider  r<»ading.  And  third,  and 
most  important  of  all  for  the  teacher,  he  should  understand  the 
mental  processes  involved  in  learning  his  subject,  so  that,  while 
the  pupil  is  thinking  the  subject,  the  teacher  can  think  the 
pupil's  thinking  of  the  subject.  This  will  result  in  securing  to 
the  pupil  the  maximum  of  discipline  at  the  same  time  that  he 
is  enlarging  his  knowledge  and  broiidening  his  culture. 

Bibliography  af  publications  referred  to  in  the  text 
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Practical  Exercises  in  Geogi-aphy.    Nat.  Geog.  Mag.    1900.    11:G2. 

Local  Illustrations  of  Distant  Lands.    Jour.  Sch.  Gtog.    1901.    5:85. 

Dodge,  B.  E.     Geography  Study  for  Teachers  (Emerson).    Jour.  Sch.  Geog, 

1899.  3:100. 

Dryer,  C.  B.     Studies  in  Indiana  Geography.     Terre  Haute.     18i>7. 
Gager,  C.  S.     Laboratory  Exercises  in  Physical  Geography.     Univ.  State 

N.  Y.     High  school  bul.  7.     Ap.  1900.     p.  (j96. 
Qeikie,  A.     The  Teaching,  of  Geography.     I^udon^     1892. 
Karris,  W.  T.     The  Future  of  the  Normal  School.     Uev.  cd.     1899.     17:1. 
Keltan,    M.    E.     Apperception    in    Geography.     N<at.    Geog.    Mag.     1900. 

11:192. 
Kace,  W.  H.     Method  in  History.     Boston.     1897. 

The  Central  Defect  of  the  Normal  School.     Rev.  ed.     1901.    21 :132. 

KerriU,  J.  A.     Field  Work  in  Geographic  Teaching.     N.  Y.  Teachers  Mag. 

1900.  3:9. 

Payne,  W.  H.     The  Training  of  the  Teaclier.     Rev.  ed.     1890.     16:409. 
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[The  third  paper  was  givi'n  without  notes  by  Prof.  C.  T. 
McFarlane,  principal  of  the  state  normal  school  at  Brockport. 
Prof,  McFarlane  emphasized  the  necessity  of  devoting  sp(»cial 
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attention  to  the  relations  of  life,  specially  human  life  and  occu- 
pations, to  the  environment,  and  expressed  his  belief  that  a 
knowledge  of  the  physical  controls  of  life  could  be  taught  as 
well  by  analyzing  the  life  conditions  of  selected  regions  as  by 
beginning  with  physical  g(»ography  and  ending  with  the  life  con- 
ditions dependent  thereon. 

The  last  paper  was  by  Prof.  Will  S.  Monroe,  of  the  state  nor- 
mal school  at  Westfield  Mass.,  who  outlined  the  possibilities 
and  necessity  of  teaching  antliropo-geography  in  normal  schools. 

An  animated  discussion  followed  the  papers,  to  which  Frank 
Carney,  of  the  Ithaca  high  school.  Prof.  Albert  P.  Brigham,  of 
Colgate  University,  Professors  (Jager,  McFarlane,  Monrot*  and 
the  chairman  contribut<»d.] 

Section  D.     NATURE  STUDY 

IVHAT  IS  THE  MINIMUM  NA^TIIRB  STUDY  TRAINING  FOR  A  TBACHER 

IN  AN  BliBMBBTTARY  SGHOOI^T 

BY  SUr'T  DARWIN  L.  BARD  WELL,  BINGHAMTON 

The  discussion  of  the  minimum  or  of  any  of  the  requirements 
for  teachers  of  nature  study,  practically  supposes  that  one's 
mind  is  made  up  respecting  the  field  of  nature  study.  It  is  not 
my  intention,  and  evidently  not  the  intention  of  the  originators 
of  the  program,  to  call  for  a  discussion  of  that  side  of  it.  You 
will  see  that  what  I  have  to  say  will  come  out  of  an  understand- 
ing of  what  is  the  proper  province  of  nature  study.  I  have  in 
mind  two  lines  of  needs.  In  the  first  line  of  needs,  one  thing; 
in  the  second  line  of  needs,  more  than  one. 

For  the  first.  In  some  correspondence  which  it  has  been  my 
j»rivilege  to  have  with  teachers,  directors  and  supervisors  of 

nature  study  in  different  parts  of  the  country,  I  received  Christ- 
mas morning  a  letter  from  a  supervisor  of  nature  study  work 
in  one  of  the  smaller  cities  of  Ohio.  He  is  new  in  that  field,  and 
YiQ  have  had  some  correspondence  regarding  the  work  he  is  try- 
ing to  do  in  that  city.  In  this  letter  he  said  he  found  that  the 
greatest  weakness  was  the  need  on  the  part  of  his  teachers  of 
some  experience  in  nature  study  itself.  That  is  the  first  need 
I  wish  to  emphasize — a  need  of  practical,  actual  experience. 
So  far  as  this  vi^al  experience  is  concerned,  it  is  not  much  mat- 
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ter  in  what  field  it  is  obtained,  but  it  must  be  in  some  field  if 
the  teacher  is  to  be  a  successful  director  of  nature  study.  A 
teacher  who  has  never  traveled  outside  his  town  can  not  teach 
geography  in  any  but  the  very  poorest  manner.  He  must  have 
had  a  wide  range  of  experience,  personal  experience  so  far  as 
it  can  be  obtained,  and  his  personal  experience  supplemented 
and  augmented  by  what  he  learns  from  the  experience  of  other 
travelers  in  wider  fields.  The  same  may  be  said  of  the  teacher 
of  nature  study. 

The  second  line  is  a  basis  of  material  information — facts — 
something  that  shall  be  a  stock  in  trade,  materials  with  which 
to  work.    Here  I  shall  speak  along  three  lines. 

First,  the  teacher  of  nature  study  must  have  a  fairly  intimate 
acquaintance  with  the  more  evident  phenomena  of  the  weather 
and  climate  in  the  particular  section  of  the  earth  in  which  he 
lives.  It  is  a  common  sayiug  that  anyone  can  talk  about  the 
weather.  Not  everyone  can  talk  intelligently  about  the 
weather.  A  fair  understanding  of  some  of  the  more  evident 
facts  controlling  the  weather  is  highly  imperative.  Something 
of  an  understanding  respecting  winds,  atmospheric  pressure, 
the  laws  which  control  the  phenomena  of  erosion  and  deposit, 
is  an  essential  portion  of  a  teacher's  stock  in  trade,  if  he  is  suc- 
cessfully to  carry  on  this  section  of  work,  which  it  seems  to  me 
is  properly  classed  with  nature  study.  To  this  end,  he  needs 
to  be  pretty  fairly  familiar  with  the  subject-matter  contained 
in  certain  sections  of  any  good  textbook  in  physical  geography 
and  with  the  more  manifest  laws  of  physics,  including  pneu- 
matics, hydrostatics,  and  heat.  He  needs  to  know  beyond  the 
possibility  of  question,  why  it  is  and  how  it  is  that  a  large  body 
of  water  helps  to  keep  the  general  atmospheric  conditions  more 
stable  and  the  temperature  more  uniform  throughout  the  12 
months  of  the  year,  than  is  the  case  in  a  section  where  there  is 
no  large  body  of  water.  He  knows  these  things  because  he  has 
investigated  them  to  a  certain  extent,  because  he  has  carried 
on,  in  a  limited  yet  true  and  effectual  way,  some  little  experi- 
ments pertaining  to  that  sort  of  thing. 

Another  need  is  a  vital,  intimate  acquaintance  with  certain 
forms  of  plant  life  surrounding  him — in  short,  the  old-fashiont»d 
botany.     I  have  nothing  to  say  in  objection  to  the  mici'oseope 
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in  the  study  of  botany.  But  laboratory  work  in  botany  is  not  a 
sine  qua  non  for  the  teacher  of  nature  study.  It  may  be  a  good 
thing,  an  excellent  thing.  It  helps  to  widen  the  horizon,  and 
may  be  used  with  considerable  success,  or  it  may  be  left  out 
entirely  and  the  teacher  not  be  very  badly  handicapped  so  far 
as  nature  study  is  concerned.  But  it  is  highly  imperative  that 
the  teacher  shall  have  a  clear  understanding  of  a  plant  like  the 
hepatica,  its  life  history  and  the  laws  controlling  its  life;  shall 
understand  something  pertaining  to  the  method  of  inflorescence; 
in  short,  he  wants  to  be  on  good  speaking  acquaintanceship  with 
the  hepatica  type  of  plants.  Then  he  wants  to  have  his  range 
large  and  his  study  intimate,  so  that  he  can  pick  up  a  new  flower, 
belonging  to  the  same  family  for  instance,  and  by  an  examina- 
tion of  10  or  15  seconds  will  be  able  to  say  beyond  question 
that  it  belongs  to  the  same  family.  He  wants  to  understand  the 
life  and  some  of  the  properties  and  the  value  to  men  of  some 
of  the  vegetables  as  they  are  found  in  this  portion  of  the  world. 
He  needs  to  know  how  to  look  at  the  ordinary  tree  found  in  this 
region,  and  to  s(»e  what  it  has  to  tell  him  as  it  stands  by  itself. 
It  will  tell  him  in  an  instant  of  certain  laws,  lie  should  be  able 
to  tell  cl(»arly  and  at  once  certain  of  the  great  industrial  values 
of  c(*rtain  classes  of  hard  woods.  These  will  be  stc/i^k  in  trade, 
and  from  these  he  can  amplify  and  enlarge. 

He  also  wants  to  have  a  good,  clear  familiarity  with  the  fauna 
surrounding  him.  He  needs  to  have  an  acquaintance  with  a  book 
like  Hooker's  Natuml  History.  Get  the  study  with  the  micro- 
scope, if  possible,  as  that  is  excellent.  It  will  greatly  assist  the 
nature  study  teacher  in  the  grades;  but  I  would  much  rather 
that  one  of  my  teachers  should  know  the  life  history  of  the  toad 
than  to  know  the  structure  of  the  particular  ganglion  in  the 
toad's  anatomy  which  must  be  tickled  to  make  the  toad  jump. 
Live  animals  he  wants  to  bc^come  familiar  with,  and  not  dead 
om^s. 

In  addition  to  that,  he  requires  a  more  intimate  acquaintance 
with  certain  families  and  certain  types.  A  more  extended  study 
in  a  certain  department,  insects,  for  examph*,  might  be  had.  The 
same  might  be  said  respecting  other  clasH(*s,  birds,  for  instance. 
It  is  not  necessary,  to  my  mind,  that  he  should  know  birds  and 
insects  intimately,  but,  in  addition  to  the  general  knowledge, 


1901]  SECTION  MEETINGS  633 

he  should  know  something  quite  intimately  respecting  a  few 
indiyiduals  of  one  of  these  classes.  If  it  is  insects,  he  should 
know^  pretty  clearly  the  general  laws  of  the  best  classification,  so 
that,  if  he  takes  up  an  insect  he  has  never  seen,  he  will  be  able 
to  tell  the  division  to  which  it  belongs.  There  is  thus  born 
within  him«  a  certain  consciousness  and  power,  reserved  and 
actual,  which  comes  from  that  kind  of  intimate  acquaintance 
and*  which  goes  farther  than  we  can  estimate,  which  helps  to 
aroufie  enthusiasm,  and  which  makes  the  child  walk  safely  and 
with  a  sure  advance  into  other  realms  of  which  less  may  be 
known. 

So  he  wants  to  know  something  of  the  life  history  of  certain 
of  the  other  forms  of  insect  life,  as  they  surround  him:  what 
is  back  of  the  particular  event  which  occurs  when  the  June  bug, 
or  May  beetle,  comes  up  to  the  window  and  asks  to  be  let  in 
after  the  lamps  are  lighted  at  night. 

Have  I  made  clear  the  field  which  the  teacher  of  nature  study 
wants  to  be  made  familiar  with?  If  he  is  familiar  with  these 
things  before  he  enters  upon  his  work,  well  and  good.  If  not, 
they  should  be  made  familiar.  I  have  placed  them  as  a 
minimum. 

I  am  aware  that  many  teachers  and  most  excellent  teachers 
come  with  less  requirement  than  this,  but  I  take  it  that  it  is 
not  our  business  to  encourage  the  employment  of  people  before 
they  are  fairly  well  equipped  to  earn  a  salary.  It  is  not  our 
business  to  encourage  the  employment  of  people  till  after  they 
know  enough,  and  have  acquired  enough  power  to  go  ahead  and 
work  with  a  considerable  degree  of  sureness  and  effectiveness. 
The  inexperienced  teacher  has  much  to  learn;  the  best  have 
much  to  learn.  But  there  must  be  a  certain  minimum  or  there 
is  a  vast  deal  of  friction,  loss  of  time  and  energj',  and  nervous- 
ness in  worrying  about  results. 

There  shall  be  a  basis  of  actual  experience  with  something. 
There  shall  be  an  acquaintance  with  facts  pertaining  to  the 
more  evident  phenomena  of  the  world  around  us,  including  physi- 
cal geography  and  physics;  in  botany,  including  a  familiarity 
with  the  general  characteristics  of  the  more  common  types  of 
plants,  like  the  rose,  buttercup  etc.;  and  a  similar  study  of  the 
more  common  forma  of  animal  life  as  they  occur  about  us. 
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Mrs  Hary  Bogers  Miller — The  design  of  this  program  was  not 
made  entirely  clear  by  the  statement  of  the  subjects  in  the 
printed  form.  Since  the  training  of  teachers  is  that  part  of  the 
nature  study  movement  in  which  I  have  had  the  greatest  inter- 
est, I  desired  to  put  all  of  our  attention  on  that  particular  point 
this  afternoon.  1  wanted  a  basis  from  which  we  could  work; 
so  I  asked  Prof.  Bardwell  to  give  us  his  idea  of  the  minimum 
training  in  nature  study  that  should  be  required  of  a  teacher 
before  entering  on  her  duties  in  any  school.  I  had  not  in  mind 
a  teacher  who  was  expected  to  devote  her  time  to  nature  study; 
but  the  fact  that  we  don^t  seem  to  be  quite  on  the  same  platform 
does  not  make  me  unhappy.  I  told  several  people  tliat  I  hoped 
we  should  not  all  agree,  and  that  each  might  go  away  with  a  bee 
in  his  bonnet  and  something  to  think  about  for  a  year  at  least. 

What  I  want  to  have  you  think  about  specially,  if  you  will, 
is  the  teacher  who  is  going  to  teach  in  your  school,  if  you  are 
a  superintendent,  and  of  whom  you  wish  to  require  some  nature 
teaching.  What  are  you  going  to  expect  of  her?  Prof.  Bard- 
well, I  think,  may  have  in  mind  a  teacher  who  is  going  to  teach 
nature  study  only. 

Sup't  Bardwell — I  have  not,  no  ma'am. 

Mrs  Miller — I  am  set  right.  We  will  go  on  with  the  next.  My 
notion  was  that,  after  Prof.  Bardwell  told  us  what  we  ought  to 
expect  of  the  teacher,  we  should  consider  this  question:  Where 
is  this  person  who  expects  to  become  a  teacher  in  the  future 
going  to  get  nature  study  training?  Where  and  how?  I 
have  selected  for  this  part  of  the  discussion  several  people  in 
whom  1  have  confidence.  The  first  is  Miss  Elizabeth  Carss  of 
the  Teachers  College,  New  York.  Miss  Carss  will  tell  some  of 
the  trials  and  tribulations,  as  well  as  of  the  successes  of  a 
nature  study  supervisor. 

WHERE  AXD  HOW^  CA!V  XATIRE  STUDY  TRAIXINO  BE  OBTAINED  t 

IJY  MISS  ELIZABETH  CARSS,  TEACHERS  COLLEGE,  NEW  YORK 

The  necessity  for  training  in  nature  study  can  be  seen  by  an 
examination  of  a  large  number  of  outlines  of  courses  of  study 
for  elementary  schools.  In  nearly  all  public  and  in  a  large 
number  of  private  schools  some  kind  of  nature  study  is  re- 
qujrod. 
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The  interpretation  of  outlines  of  nature  study  is  often  diflS- 
■eult,  as  only  a  few  broad  headings  are  given,  and  there  is  no 
relation  between  the  subjects  selected  and  the  other  work  of 
the  grade.  This  indefiniteness  is  frequently  due  to  the  lack  of 
understanding  of  the  educational  value  of  nature  study  in  the 
school  curriculum.  The  teacher  is  usually  left  to  interpret  the 
course  for  herself,  and,  unless  she  has  the  right  training  to  help 
her  in  this,  the  result  will  often  be  unsatisfactory.  When  I  say 
right  training,  I  do  not  wish  to  imply  necessarily  a  long  special- 
ized study,  but  rather  some  intimate  knowledge  of  natural 
objects,  as  was  suggested  in  the  proceeding  paper  on  minimum 
requirements.  The  great  difference  between  the  demand  made 
on  the  elementary  teacher  of  nature  study  and  the  high  school 
teacher  of  science  is  that,  though  nature  study  should  have  a 
scientific  basis,  it  must  touch  on  many  subjects,  and  should 
serve  to  start  within  the  children  a  lifelong  interest  in  the 
world  about  them,  while  high  school  teaching  calls  for  a  clearly 
defined  course  in  some  subject,  hence  a  thorough  knowledge  of 
the  subject-matter. 

If  we  grant  that  teachers  should  be  fitted  to  bring  nature 
into  the  schoolroom,  the  question  naturally  arises:  Where  can 
such  training  be  obtained? 

There  are  several  reasons  why  colleges  and  universities  can 
not  be  called  the  best  places  for  training  for  nature  study  teach- 
ing. In  the  first  place,  the  training  of  the  professors  and  in- 
structors is  not  that  which  would  lead  them  to  understand  the 
needs  of  children  of  the  grammar  school  age.  In  the  second 
place,  the  work  given  in  the  universities  is  not  accessible  to 
those  who  are  training  to  be  elementary  teachers.  The  great 
value  of  college  courses  in  science  is  that  they  give  scientific 
method  of  thought  and  work;  and  for  those  who,  after  years 
of  teaching,  wish  to  take  up  special  supervision  of  nature  study, 
such  courses  are  almost  indispensable. 

Summer  schools  have  aided  many  teachers  who  could  afford 
to  att«»nd  them.  Nearly  all  state  agricultural  colh^ges  have 
oi»enr'd  summer  schools,  in  some  cases  free  of  charge.  Among 
the  larger  universities  that  have  definitely  announced  summer 
courses  in  nature  study  are  Cornell,  Columbia  and  the  Univer- 
sity of  Chicago.    The  value  of  these  courses  is  that  tVve-j  exiv\^\i 
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the  fund  of  subject-matter  and  give  new  method  of  work.  The 
drawback  to  the  value  of  the  work  is  that  the  materials  studied 
in  the  fields  during  July  and  August  are  not  those  that  can  be 
seen  or  studi€*d  in  the  school  year.  The  summer  courses  do  not 
usually  suggest  winter  work,  and  the  environment  of  the  school 
in  which  the  teacher  is  situated  is  often  very  different  from  that 
of  the  summer  school. 

Extension  work  done  by  agricultural  colleges,  specially  by  the 
bureau  of  nature  study  at  Cornell,  has  been  of  inestimable  ser- 
vice in  directly  stimulating  the  children  through  correspondence 
and  in  extending  information  and  suggestions  to  the  teachers 
by  means  of  leaflets. 

We  must  look  to  the  normal  schools  for  the  large  supply  of 
elementary  teachers,  and  should  therefore  expect  to  find  train- 
ing in  nature  study  in  these  institutions.  How  is  the  demand 
met  in  general  by  the  normal  schools?  After  examining  60 
catalogues,  none  of  which  w^as  earlier  than  1899, 1  find  that  with- 
out exception  some  course  in  elementary  science  is  offered. 
Physiology  is  almost  invariably  required,  and  the  aim,  as  often 
stated,  is  to  fit  teachers  to  give  the  necessary  instruction 
required  in  the  public  schools.  The  courses  given  at  the  normal 
schools  differ  widely  in  character  and  may  be  classed  under  two 
heads:  (1)  those  giving  elementary  science  and  laying  no  stress 
on  application  to  teaching;  (2)  those  making  such  application 
the  main  consideration.  Under  the  first  heading,  the  usual 
courses  are,  one  half  year  each  of  botany  and  zoology,  often  the 
same  amount  of  chemistry  and  physics,  and  frequently  mineral- 
ogy or  geology  in  addition.  These  courses  are  often  elective, 
but  sometimes  nearly  all  those  mentioned  are  required.  It 
must  be  said  that  these  courses,  in  some  cases  at  least,  fail  to 
furnish  the  student  with  either  suitable  subject-matter  or  good 
method  of  work.  In  botany  and  zoology  students  are  often 
given  close  analysis  of  parts  or  the  study  of  minute  structures 
before  they  have  any  acquaintance  with  the  function  of  parts  or 
with  the  environment  and  habit  of  the  i)lant  or  animal  studied. 
Under  the  second  heading,  where  training  in  teaching  is  con- 
sidered of  greater  importance,  I  have  found  the  following  plans 
suggested:  (1)  subject-matter  taught  in  the  grades  to  be  studied 
by  the  normal  students  Tiith  daily  observation  of  the  school 
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work,  also  the  preparation  of  lesson  plans,  and  lectures  in  the 
history  of  science;  (2)  the  subjects  taught  in  science  grouped 
under  the  heading,  "  nature  studies  ",  including  botany,  zoology, 
physiology,  chemistry,  physics  and  geography;  (3)  elementary 
courses  in  science  which  aim  to  be  guides  for  nature  study  teach- 
ing, with  apparatus  planned  with  a  view  to  its  value  and  sim- 
plicity for  schoolroom  demonstration;  (4)  courses  in  method  of 
leaching  elementary  science  as  supplementary  to  regular  science 
work. 

From  the  observation  of  work  in  a  number  of  normal  schools 
and  a  knowledge  of  the  preparation  of  many  normal  school 
graduates,  the  following  general  criticisms  of  normal  school 
training  in  science  are  in  a  number  of  cases  justifiable.  (1)  The 
work  has  often  been  so  unscientifically  presented  that  students 
have  not  an  accurate  knowledge  of  even  the  elementary  facts. 
(2)  Too  many  subjects  are  taken  up  in  a  short  space  of  time,  and 
this  leads  to  scattering,  hence  students  do  not  acquire  the  power 
of  handling  a  new  subject.  (3)  Nature  study  has  not  been  con- 
sidered as  equally  educational  in  value  with  other  subjects, 
therefore,  suflBcient  attention  to  its  underlying  principles  has 
not  been  given.  (4)  The  suggestions  given  in  method  courses 
for  this  work  are  often  too  formal  in  character  and,  when 
ap{)lied  to  the  schoolroom,  produce  dislike  for  the  subject  among 
the  children. 

Teachers  come  to  the  elementary  school  in  a  large  number  of 
fases  with  absolutely  no  desire  to  teach  nature  study  and  with 
very  little  knowledge  of  how  to  go  about  it.  Yet  many  school 
boards  require  it,  and  principals  insist  that  it  be  carried  on. 
Here  the  function  of  a  supervisor  of  nature  study  is  most 
important,  for,  if  she  understand  her  work,  she  may  give  teach- 
ers the  very  best  kind  of  training  for  nature  study  teaching. 

What  are,  then,  the  requisites  for  a  helpful  supervisor?  Of 
firi^t  importance  is  a  thorough  knowledge  of  children  and  school 
work.  (2)  A  good  training  in  several  sciences,  more  specially 
biology,  physics  and  geography.  (3)  Abundance  of  original 
observation  of  the  habits  and  haunts  of  animals  and  plants — 
the  natural  history  point  of  view.  (4)  Thorough  understanding 
of  the  educational  aims  and  purposes  of  the  subject.  (5)  Insight 
to  understand  how  to  help  untrained  workers  and  to  utilize  the 
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knowledge  of  teachers  of  experience  and  some  scientific  train- 
ing. (6)  Wide  knowledge  of  books  suitable  to  aid  teachers  and 
for  children's  reading.  (7)  Knowledge  of  how  and  where  to 
secure  material. 

Provided  the  supervisor  be  thus  well  equipped,  what  is  the 
work  before  her?  In  the  first  place,  to  outline  a  course  of  study 
that  shall  be  suited  to  the  children  and  to  the  localitv,  suffi- 
ciently  flexible  to  permit  of  a  certain  individuality  in  the  work 
of  each  room,  suflBciently  detailed  for  clearness,  correlated  with 
other  subjects  where  correlation  gives  strength  to  all  subjects 
concerned,  and  arranged,  as  far  as  possible,  to  avoid  over- 
lapping of  topics  from  year  to  year.  In  many  outlines  I  have 
found  a  direction  such  as  the  following:  "During  the  autumn,, 
study  trees,  buds,  twigs,  flight  of  birds,  etc.,  for  all  grades  ". 
In  one  school  I  found  three  different  grades  studying  the 
germination  of  the  bean.  The  lowest  grade  of  the  three  was 
interested,  the  others  acted  as  if  they  were  utterly  weary  of  the 
bean  and  its  germination.  Children  should  not  be  kept  back  in 
nature  study  any  more  than  in  any  other  subject. 

After  the  plan  is  made  on  paper,  there  comes  the  diflicnlty 
of  carrying  it  out.  To  do  this,  the  supervisor  must  first  g^t  the 
cooperation  of  her  teachers.  Meetings  with  all  the  teachers  in 
a  school  may  be  held,  and  the  plan  of  work  thoroughly  explained 
to  them,  and  reasons  given  for  the  selection  of  topics.  Sugges- 
tions from  the  teachers  should  also  be  sought.  If  possible,  give 
talks  on  the  educational  principles,  subject-matter  and  school- 
room devices  of  study.  Meeting  with  the  teachers  of  the  m^pa- 
rate  grades  is  valuable;  for  here  the  outline  for  the  grade  can 
be  specially  discussed,  difficulties  answered,  correlation  of  work 
planned  for.  The  supervisor  should  occasionally  give  a  lesson 
to  the  children  and  encourage  them  by  taking  interest  in  their 
work  and  the  si)ecimens  in  the  room,  and,  if  possible,  occasion- 
ally conduct  a  field  excursion  to  some  neighboring  locality. 
After  the  observation  of  a  lesson  by  the  class  teacher,  the 
supervisor  can  often  give  helpful  suggestions,  though  tact  and 
judgment  are  here  necessary.  The  criticism  should  touch  on 
important  points  or  it  becomes  valueless.  Material  that  is  al- 
most impossible  to  be  obtained  should  not  be  i*equired.    In  any 
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case,  the  supervisor  should  be  able  to  tell  where  either  pupil 
or  teacher  may  get  it,  and  in  some  instances  should  provide  it. 
The  task  of  supervision  of  nature  study  is  a  difficult  one,  requir- 
ing energy,  resources  and  sound  training  in  science.  No  one, 
however,  has  a  greater  opportunity  to  improve  the  work  in 
nature  studj'  than  the  supervisor  who  comes  in  direct  contact 
with  teachers  and  pupils. 

After  one  or  more  courses  in  elementarv  science,  students  in 
some  of  the  normal  school  courses  at  the  present  time  are 
assigned  for  observation  and  practical  work  in  the  school  under 
the  direction  of  the  supervisor  of  nature  study.  If  this  work 
in  the  practice  school  is  to  be  of  any  great  value  to  the  students, 
it  should  be  carefully  planned.  The  following  arrangement  has 
been  found  to  produce  some  very  encouraging  results.  The  aims 
of  nature  study  and  the  principles  on  which  the  work  is  based 
are  fullv  discussed  with  the  students,  and  a  brief  review  of  what 
has  been  accomplished  by  others  in  this  subject,  is  given.  As 
far  as  possible,  both  the  merits  and  defects  of  various  schemes 
are  discussed.  The  outlines  of  nature  study  for  the  school  in 
which  they  are  to  observe  are  explained.  Before  the  observation, 
they  are  given  instructions  in  arranging  lesson  plans,  and  are 
required  to  prepare  plans  which  will  show  how  they  would  teach 
the  lessons  they  are  to  see,  suggesting  materials,  illustrations, 
etc.  The  lessons  are  then  observed,  and  a  careful  written  report 
of  them  required.  The  students  are  brought  together  for  a  dis- 
cussion of  the  preliminary  plans  and  the  rei)ort  of  the  observa- 
tion. In  this  way  the  student  comi)ares  her  work  with  that  of 
the  teacher,  and  points  of  weakness  or  strength  in  preparation 
and  presentation  of  subject-matter,  method  of  questioning,  use 
of  illustrations,  etc.,  are  brought  forward. 

After  such  observation,  students  are  given  a  chance  to  become 
more  intimately  acquainted  with  the  work,  by  assisting  with  it. 
They  may  be  assigned  to  direct  a  group  of  children  on  a  field 
trip  or  in  garden  work,  if  there  be  a  garden.  Students  may  also 
be  assigned  to  special  rooms,  where  they  are  to  become  ac- 
quainted with  the  children,  and  suggest  ways  of  collecting  and 
caring  for  living  specimens  of  plants  or  animals  in  the  school- 
room.   Finally,  the  student  may  teach  a  series  of  nature  lessons 
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in  the  room  where  most  of  her  practical  work  has  been  done, 
and  where  the  children  are  best  known  to  her. 

It  is  true  that  such  a  plan  calls  for  a  great  amount  of  thought 
and  labor,  but,  if  carefully  carried  out,  it  will  give  the  student  an 
invaluable  knowledge  of  the  difficulties  and  possibilities  of  con- 
ducting such  work,  and  will  give  her  a  means  of  measuring  the 
result  of  her  work  with  that  of  others.  Errors  can  be  directly 
pointed  out,  and  valuable  or  original  ideas  tested. 

Mrs  Mary  Bogers  Miller — Among  the  various  places  where 
teachers  are  trained,  we  have  training  schools  and  training 
classes.  If  nature  study  is  a  good  thing,  and  most  of  us  think 
it  is,  or  we  should  not  be  here  today,  we  want  to  call  to  account 
some  of  these  training  schools  and  classes  and  ask  them  what 
they  are  doing  to  prepare  their  students  to  do  the  work 
wo  want  done.  Miss  King  is  going  to  tell  us  what  they  do  in 
nature  study  in  a  training  school.^ 

Mrs  Miller — Before  we  take  up  the  third  division  of  this  after- 
noon's work,  I  want  to  ask  Prof.  Sheldon  to  speak  of  the  normal 
school  nature  study. 

Prof.  C.  S.  Sheldon — I  came  here  to  get  information  and  to  get 
suggestions  in  regard  to  my  work  for  the  ensuing  term.  All 
I  know  at  present  with  regard  to  nature  study  work  as  it  has 
been  done  there,  is  that  there  is  a  class  in  nature  method  20 
weeks  each  term.  It  is  repeated  two  terms  in  the  year. 
Students  are  obliged  to  take  the  nature  method  just  as  they  are 
obliged  to  take  20  weeks  in  geography  methods.  Twenty  weeks 
are  devoted  to  the  preparation  for  tlie  work  of  nature  study. 
The  conditions  are  more  favorable  than  in  some  of  the  largest 
cities  in  several  ways.  We  can  go  out  during  recitation  period 
or  with  teachers  in  method  class  and  observe  for  ourselves  at 
any  time  when  tlie  weatlier  is  good,  and  return  in  time  for  the 
following  recitation.  Three  quarters  of  an  hour  will  give  us  a 
good  basis  for  future  discussions  and  plans.  Teachers  in  the 
practice  schools  are  not  all  of  them,  of  cours(%  teaching. nature 
study  at  any  given  hour  during  the  day.  We  generally  select 
those  to  teach  this  work  who  have  been  best  prepared  and  show 
the  greatest  interest. 

*  Miss  King  did  not  submit  a  inauuscript  for  printing. 
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It  occnrred  to  me  that  there  is  one  thing  that  sometimes  I 
fear  we,  even  as  teachers  of  nature,  forget,  and  that  is  that  the 
main  object  in  teaching  to  be  sought  for  is  not  the  imparting 
of  subject-matter,  but  the  creating  of  ideas  in  children,  and  to 
this  end  it  has  always  seemed  to  me  that  the  first  requisite  is 
a  very  live  interest  in  the  teacher  herself.  I  say  herself,  for  we 
have  10  ladies  to  one  gentleman  in  our  own  normal  school,  and 
the  proportion  is  increasingly  larger  in  many  of  the  normal 
schools  todav. 

I  am  not  jirepared  to  make  any  talk  on  this  at  all.  I  was 
merely  taking  notes  on  the  ideas  presented,  thinking  I  might 
l>e  able  to  make  some  more  definite  changes.  In  the  future,  I 
may  have  more  experience  to  guide  me. 

Mrs  Miller — Then  I  understand  that  in  the  normal  school  and 
training  school,  students  have  a  foundation  of  scientific  knowl- 
edge before  they  begin  nature  study?  That  you  plan  to  adapt 
what  they  have  gained  of  science  knowledge  to  the  nature  study 
teaching?    I  would  like  to  know  how  it  works  out. 

Prof.  Sheldon — I  wish  to  sav  that  there  is  one  difficultv  in 
preparation.  Many  of  the  students  in  coming  to  us  have  evi- 
dently had  their  training  in  science  elsewhere,  and  we  are 
expected  to  accept  a  certain  amount  of  such  knowledge  from 
other  schools.  Frequently  we  find  that  such  knowledge  is  lack- 
ing, though  they  have  passed  the  requirements  in  the  Regents 
examinations.  Such  knowledge  is  lacking,  and  they  are  sent 
back  into  the  work  in  biology  to  prepare  themselves  more 
thoroughly. 

Mrs  Miller — Is  there  no  such  thing  as  teacliing  nature  without 
technical  science?  And  is  not  a  mistake  made  in  teaching 
science  without  nature?  I  know  people  filled  with  science  who 
seem  to  know  very  little  of  nature. 

Prof.  N.  A.  Harvey — Folks  come  poorly  prepared  in  the  subject- 
matter.  I  know  it  is  not  any  credit  to  a  teacher  in  any  grade 
to  complain  of  the  work  in  the  grade  below.  But  many  amusing 
things  have  come  within  my  observation  recently.  One  girl  was 
going  over  to  teach  a  class  one  day  last  month.  I  was  walking 
with  her,  and  talking  about  her  work.  She  suddenly  thought 
about  something.     She  said,  "Does  the  moon  rise?"  "Why/'  I 
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said,  "  yes,  the  moon  rises."  I  think  questions  about  the  moon 
were  involved  in  the  subject  she  expected  to  teach.  She  said, 
"  Does  it  set?"  I  said,  "Yes,  the  same  as  the  sun.  Didn't  you 
know  it  set?"  "  No,  I  didn't  know  the  moon  set."  "  Well,  you 
have  seen  the  moon  in  the  sky?"  "  Yes,  I  have  seen  the  moon." 
"How  did  you  supi>ose  it  got  up  there?"  "I  never  thought 
about  it."  That  is  a  striking  illustration,  though  it  is  no 
reflection  on  the  intelligence  of  the  girl.     She  was  a  bright  girl. 

In  a  class  for  the  study  of  insects  not  long  ago,  one  girl,  one 
of  our  brightest  students,  said,  "  I  can't  find  the  sting  of  this 
bumblebee.  I  have  looked  on  the  head  and  I  have  looked  on  the 
wings  and  I  have  looked  on  the  abdomen."  "  When  you  were 
teaching  your  class  about  bees,  what  did  you  teach  about  the 
sting?"  "  I  taught  that  that  was  the  sting  "  (pointing  to  the 
tongue). 

A  class  were  studying  the  katydid.  They  had  all  read  stories 
and  poems  about  the  katydid.  When  it  was  first  presented  to 
each  member  of  the  class,  I  asked  what  the  specimen  was.  At 
last  some  one  said  it  was  a  katydid,  and  a  murmur  of  surprise 
went  over  the  room.  One  said,  "  I  thought  a  katydid  was  a 
bird  I"  I  asked  how  many  thought  so.  Eleven  in  a  class  of 
about  50  thought  that  the  katydid  was  a  bird.  That  was  true 
in  three  different  classes  where  I  inquired  in  that  same  day. 

These  things  tell  nothing  about  the  kind  of  work  that  has  been 
done  in  the  high  schools.  They  do  tell  about  the  condition  of 
the  pupils  and  the  knowledge  of  the  girls  that  come  to  us  to 
teach. 

1  went  into  a  class  in  the  7th  grade  one  day.  The  teacher  was 
teaching  about  a  moth.  She  had  a  good  plan  and  was  present- 
ing it  in  a  good  wa}'.  The  pupils  were  not  paying  attention  to 
the  work.  The  reason  for  the  lack  of  interest  was  that  that 
same  moth  had  been  the  subject  for  a  lesson  in  a  number  of  the 
lower  grades,  and  they  had  lost  interest  in  it. 

Mrs  Miller — We  all  agree  that  it  is  not  the  amount  of  infor- 
mation, but  the  training  one  gets  from  the  finding  out  that  is  of 
value.  Yet  I  wonder  how  many  teaclu^rs  can  rc^sist  the  temp- 
tation to  "tell  it"  when  they  know  it?  It  is  one  of  the  hard 
things  to  learn. 
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[Here  followed  an  infoniial  discussion  of  the  subject,  in  which 
the  previous  speakers,  and  Prof.  Spencer  of  Cornell  and  Sup't 
Young  of  New  Rochelle  took  part.] 

Mrs  Milller — Mr  Beach  of  Buffalo  has  a  plan  to  present  for 
teachers'  nature  study  classes. 

SITGGBSTIONS   FOR  A  TEACHERS     CLuiSS   !!¥  NATURE   STUDY 

BY  CHANNING   E.  BEACH,   BUFFALO  SCHOOL  23 

The  following  brief  outline  of  work  for  a  teachers  nature 
study  class  has  been  prepared  with  special  reference  to  the 
teachers  of  city  schools,  and  it  will  consider  the  class  as  a  means 
of  meeting  those  difficulties  which  confiH)nt  a  city  school  teacher 
when  he  attempts  work  in  nature  study. 

Briefly,  these  difficulties  can  be  arranged  under  two  heads:  (1) 
lack  of  knowledge,  (2)  difficulty  in  obtaining  material  for  class 
work. 

In  introducing  a  relatively  new  subject  like  nature  study  into 
the  school  curriculum,  we  are  confronted  bv  the  fact  that  nianv 
excellent  teachers  now  employed  have  had  no  adequate  prepara- 
tion for  giving  proper  instruction  in  that  subject.  Where  nature 
study  lessons  are  optional  with  the  teachers,  many  still  hesitate 
to  begin  because  of  their  lack  of  knowledge.  Others,  having 
begun  the  work,  feel  the  need  of  more  assistance  than  can  be 
derived  from  books.  But  a  relativelv  small  number  of  teachers 
can  spare  the  time  and  money  to  attend  the  summer  schools 
and  obtain  instruction  there;  and  it  is  to  meet  the  needs  of  these 
city  teachers  without  interfering  with  their  regular  work  that 
teachers  classes  in  nature  study  have  been  planned. 

The  factors  to  be  considered  in  organizing  such  a  class  are 
three:  a  well  qualified  leader,  interested  t<*achert4,  and  the  sub- 
ject-matter. 

The  success  of  the  class  will  depend  primarily  and  chietly  on 
the  leader;  and  it  may  be  well  to  enumerate  some  of  the  quali- 
fications for  that  position.  lie  should  possess  a  fund  of  accurate 
information  regarding  natural  objects,  si)ecially  their  habit*?,  life 
history,  and  environment;  and  a  general  knowledge  of  their  scien- 
tific classification  and  nomenclature  will  be  of  service  but  not 
essential.  The  wider  his  range  of  knowledge  the  better,  because 
nature  study  is  not  limited  to  any  one  of  the  natural  sciences. 
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He  should  be  thoroughly  acquainted  with  the  locality,  that  he 
may  choose  the  best  places  for  the  field  trips.  He  ought  to 
possess  the  traits  that  make  a  good  teacher.  But,  above  all,  he 
should  possess  a  love  for  nature,  that  subtle  instinct  and  finer 
feeling  which  swell  the  heart  with  thoughts  beyond  expression 
and  draw  one  irresistibly  into  the  open  fields  and  whispering 
woods.  This  he  can  not  impart,  but  fortunately  it  is  contagious. 
Among  the  teachers  in  every  city  there  is  undoubtedly  some  one 
intc^rested  and  informed  in  scientific  matters  who  would  be  will- 
ing to  aid  his  fellow  teachers.  The  members  of  this  association 
might  give  some  of  their  time  in  this  cause,  as  it  will  assist  in 
the  advancement  of  science,  which  i&  one  of  the  aims  Qf  our 
association.  If  there  happens  to  be  a  local  scientific  society, 
some  of  its  members  might  act  as  leaders,  or  the  society  might 
1)0  induced  to  take  full  charge  of  the  work.  If  it  be  impossible 
to  secure  a  leader  who  meets  all  requirements,  it  will  be  neces- 
sarv'  to  apply  a  synthetic  method  and  get  the  best  of  several 
different  personalities. 

Let  us  consider,  now,  the  class,  its  formation,  composition  and 
size.  It  may  be  begun  on  either  side — the  class  may  organize 
and  choose  a  leader  or  a  leader  may  appoint  himself  and  adver- 
tise for  a  clas^.  It  would  be  better  however  if  some  organized 
society,  or  even  the  local  school  authorities,  took  the  matter  in 
hand. 

The  size  of  the  class  is  important.  If  too  large,  time  is  lost, 
and  the  whole  class  does  not  get  the  full  advantages  of  the  work. 
If  too  small,  the  header  will  be  obliged  to  supply  all  the  energy 
which  keej)s  things  moving.  From  experience  in  such  a  class, 
I  think  20  are  too  many.  T(»n  are  a  good  number,  enough  to  keep 
up  the  interest,  and  not  too  many  for  a  good  leader  to  keep 
together.  In  case  the  class  should  wish  to  visit  a  locality  not 
acc<*ssible  by  ti'olley,  tlu*  railroads  will  make  a  reduced  rate  for 
an  organized  party  of  10. 

Before  discussing  the  plans  for  class  work,  it  is  necessary  to 
decide  what  the  aim  is.  As  I  understand  it,  our  aim  is  a  practi- 
cal on(\  and  it  is  to  enable  teachers  of  citv  schools  to  obtain 
material  for  use  in  their  classroom,  and  to  give  them  the  knowl- 
edge and  directions  which  will  enable  them  to  employ  this  mate- 
rial to  the  best  advantage.     If  this  practical  side  of  the  question 
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is   well  carried  out,  the   more  ethical   aim  will   be  acquired 
uncoDSciously. 

To  obtain  the  necessary  material,  field  trips  are  necessary. 
The  field  trip  must  be  carefully  planned.  The  leader  should  be 
acquainted  with  the  territory  visited;  and  it  is  usually  advisable 
for  him  to  explore  the  spot  a  day  or  two  in  advance  to  make 
sure  that  specimens  worth  collecting  will  be  found.  He  should 
decide  in  advance  what  will  best  suit  the  needs  of  his  class,  hav- 
ing ascertained  that  it  may  be  obtained,  and  be  prepared  to  give 
its  most  interesting  habits  and  characteristics. 

The  apparatus  necessary  will  depend  on  the  material  to  be 
collected;  but  some  receptacle  for  plants  and  insects,  a  pail  for 
aquatic  life,  and  a  net  for  insects  and  for  dredging  are  essential. 

The  problem  of  transportation  usually  can  be  met  by  using 
the  trolley  cars.  On  arriving  at  the  chosen  ground,  the  plan  of 
work  should  be  carefully  explained,  if  it  has  not  been  done 
before,  directions  for  collecting  should  be  given,  and  attention 
be  directed  to  the  points  of  general  interest,  such  as  soil^ 
environment,  and  general  relations. 

Then,  having  prepared  his  class,  the  leader  will  lead  them  to 
thr  places  where  the  chosen  material  is,  and  see  that  each  one 
obtains  enough  for  practical  purposes.  The  class  should,  at  the 
same  time,  study  the  habits  and  characteristics  of  the  plant  or 
animal  collected,  and  also  note  the  environment,  that  they  may 
reproduce  that  condition  in  the  schoolroom  as  far  as  possible. 
A  little  care  at  this  time  will  save  much  trouble  and  may  pre- 
vent disappointment  later. 

It  is  impossible  for  anyone  to  explain  all  that  may  be  seeii  in 
even  an  hour's  trip  through  the  woods  and  meadows,  and  that 
is  the  reason  for  emphasizing  one  particular  point.  At  the 
same  time,  the  leader  can  and  should  call  attention  to  some  of 
the  delightful  and  interesting  features  which  present  them- 
selves. 

A  bird's  nest  containing  eggs  or  young,  a  squirrel  or  chipmunk 
chattering  in  the  trees,  a  stately  old  tree  or  some  humble  insect, 
may  afford  an  opportunity  for  the  leader  to  give  his  class  a  bit 
of  real  nature  study  in  the  field.  It  is  pleasant  to  sit  down  on 
a  convenient  bank  and  enjoy  the  beauty  of  the  hills  and 
meadows,  the  color  of  the  foliage  with  its  beautiful  greens  iu 
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Ibe  spring  and  its  splendid  hues  in  autumn,  the  sky  and  clouds 
and  to  listen  to  some  of  our  wild  birds  singing  their  sweet  notes 
of  freedom.  All  this  is  pleasant  and  profitable;  but  it  should 
not  prevent  the  accomplishment  of  the  work  planned,  because 
a  teacher  can  not  arouse  much  permanent  interest  in  his  class 
of  40  or  50  children  by  telling  them  what  he  has  seen,  no  matter 
how  deep  his  feelings  may  have  been;  but,  let  him  place  before 
his  class  something  they  can  see  and  study  for  themselves,  then 
will  those  pupils  share  his  pleasure. 

When  the  work  in  the  field  has  been  finished,  the  class  should 
hi:  assembled,  the  day's  work  carefully  reviewed,  and  directions 
for  the  preservation  of  material  should  be  given.  Saturday  is 
the  most  convenient  time  for  a  class  of  teachers  to  make  a  field 
excursion,  but  the  necessity  of  keeping  the  collected  material 
36  hours  before  using  it  is  a  great  disadvantage.  In  collecting, 
this  fact  should  be  kept  in  mind,  specially  if  flowers  are  to  be 
gathered.  If  it  be  possible,  it  would  be  better  to  have  the  trip 
in  the  afternoon  after  school,  but  there  are  practical  objections 
to  that  plan  also,  chiefly  the  question  of  time. 

At  this  general  summary  of  the  events  of  the  trip,  the  leader 
will  have  an  opportunity  to  answer  the  questions  which  the 
class  have  to  ask,  and  he  is  a  wise  man  who  can  answer  even  a 
fourth  of  those  questions. 

This  briefly  is  a  plan  for  a  field  lesson.  It  should  follow  the 
same  fundamental  principles  which  underlie  instruction  in  any 
subject. 

Owing  to  the  infinite  variety  of  conditions  which  will  be  met 
on  field  excursions,  I  have  not  entered  into  the  details  of  such 
a  trip;  but  have  tried  to  sketch  broadly  a  plan  which  would 
api>ly  to  any  field  work,  whether  the  object  were  to  collect 
pollywogs  or  hepaticas.  Yet  it  may  be  profitable  to  mention 
A  few  of  the  things  worth  collecting  for  use  in  the  schoolroom 
and  suggest  some  general  lines  of  study  for  the  class  of  teach- 
ers. The  distribution  of  plant  and  animal  life,  noticing  what 
things  prefer  certain  conditions,  as  a  swamp,  hill,  woods,  etc., 
the  effect  of  environment,  which  is  very  noticeable  in  plants; 
the  struggle  for  existence;  the  action  of  the  physical  forces  of 
nature;  the  relations  of  different  forms  of  life,  as  exemplified 
by  the  familiar  relation  between  bees  and  pollination — all  these 
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and  many  others  are  fruitful  subjects  for  study  and  observa- 
tion, and  are  also  practical. 

In  the  autumn  months  the  dispersion  of  seed  and  the  prepara- 
tion for  winter  are  the  most  striking  phenomena,  and  material 
illustrating  them  can  easily  be  procured.  Goldenrod,  asters, 
the  autumnal  leaves,  the  berries  of  the  bittersweet,  or  a  branch 
of  the  thorn  apple  bush,  as  the  children  call  it,  etc.,  will 
beautify  a  schoolroom  wonderfully.  The  dead  and  dry  weeds, 
such  as  the  teazel  and  the  yarrow,  are  excellent  for  drawing 
lessons.  This  is  the  time  of  year  to  collect  cocoons,  specially 
the  cecropia,  to  be  kept  till  the  spring.  When  the  leaves  have 
fallen,  it  is  easy  to  find  the  nests  of  the  birds,  which  have  been 
so  carefully  hidden,  and  can  now  be  taken  and  kept  for  use  when 
the  time  comes. 

In  the  spring  the  first  excursion  should  be  made  as  soon  as 
the  weather  permits;  and  the  roots  or  bulbs  of  some  of  our  early 
wild  flowers  can  be  taken,  and,  if  potted  with  a  little  care,  the 
plants  will  blossom  in  the  schoolroom.  Hepaticas,  squirrel 
corn,  violets  and  trillinms  take  kindly  to  this  treatment.  It  is 
an  excellent  thing  to  have  a  wild  flower  garden  if  the  school 
yard  permits. 

Crawfish,  insect  larvae,  newts,  toads  eggs,  and  small  fish  can 
be  obtained  for  the  aquariums. 

But,  in  collecting,  see  to  it  that  our  rare  and  beautiful  forms 
of  plant  or  animal  life  are  not  exterminated;  but  choose,  rather, 
those  forms  which  are  so  abundant  that  the  number  taken  will 
i»ot  affect  the  species  unfavorably. 

The  Cornell  leaflets  for  teachers  are  invaluable  in  this  work 
and  can  be  obtained  with  little  trouble. 

In  concluding,  let  me  review  briefly  what  has  Ix^en  said.  The 
class  is  for  the  benefit  of  the  teachers,  and  its  first  aim  is  to  meet 
their  needs  in  a  practical  way.  To  obtain  the  best  results,  the 
class  should  be  of  a  convenient  size.  The  work  of  each  excur- 
sion should  be  planned  in  advance,  care  being  taken  not  to 
attempt  too  much.  The  plan  should  be  pedagogic  and,  barring 
accidents,  should  be  followed.  The  leader  should  see  that  each 
member  of  the  class  gets  the  full  benefit  of  the  work.  The 
burden  of  responsibility  will  fall  chiefly  on  the  shoulders  of  the 
leader,  and  he  must  be  chosen  with  care.      If  you  can  find  a 
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guide  whose  experiences  afield  are  wide  and  varied,  whose 
knowledge  is  accurate,  whose  eyes  and  ears  are  well  trained, 
w^hose  tact  and  kindness  are  unfailing,  one  "  who  in  the  love  of 
Nature  holds  communion  with  her  visible  forms  ",  and  to  whom 
*'  she  speaks  a  various  language  " — if  you  find  such  a  guide, 
then  af e  you  blessed  indeed. 

Saturday  morning,  December  28 
SECTION  MEETINGS 

Section  A.     PHYSICS  AND  CHEMISTRY 

college:  entrance  preparation  of  students  as  VIEIVED  FROM 
THE   SECONDARY    SCHOOL  MAN'S   STANDPOINT 

BY  PROP.  R.  J.  KITTREDGB,  SCHENECTADY  UNION  CLASSICAL  INSTITUTE 

In  dealing  with  this  subject  we  may  perhaps  properly  con- 
sider it  under  three  heads:  first,  college  requirements  in  physics 
for  entrance  and  efforts  of  the  preparatory  schools  to  meet  these 
requirements;  second,  physics  as  related  to  other  subjects  in  the 
college  and  high  school  curriculum;  third,  certain  comparisons 
between  the  scientific  and  classical  methods  of  instruction,  and 
suggestions  for  betterment. 

First  then,  what  are  our  colleges  requiring  for  entrance,  and 
what  are  the  preparatory  schools  doing  to  meet  these  require- 
ments? To  answer  these  questions,  I  have  examined  the 
entrance  requirements  of  some  20  of  our  leading  colleges  and 
the  courses  of  instruction  of  a  number  of  our  preparatory 
schools.  Some  of  the  colleges  have  in  physics  no  entrance 
requirements  at  all,  as  they  have  no  scientific  course,  or  at  least 
nothing  more  than  a  very  limited  instruction  in  science.  Some 
others  demand  one  year  of  a  combination  of  textbook  work  and 
laboratory  work,  as  indicated  in  some  one  or  several  of  the  text- 
books designated.  Some  require  no  laboratory  work  at  all,  but 
those  that  require  it  require  a  notebook  with  at  least  35  or  40 
experiments  performed  by  the  candidate.  Where  a  list  of  special 
exercises  is  called  for,  the  majority  of  the  colleges  ask  either 
for  the  Regents  list  or  for  that  of  the  National  Educational 
Association,  taken  directly  from  the  book  of  Hall  &  Bergen.  In 
the  former  list  we  have  00  experiments,  or  rather  groups  of 
experiments,  for  many  of  them  contain  a  number  of  subdivisions. 
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each  one  of  which  may  be  considered  a  s(^parate  experiment. 
Many  of  these  experiments  are  elementary;  but  they  give  a  fair 
list  of  the  fundamental  laws  of  physics,  while  they  do  not  make 
sure  that  the  applicant  has  actually  performed  any  laboratory 
work.  In  the  second  list  we  have  01  experiments  from  which 
to  select.  These  are  in  general  somewhat  more  difficult  than 
those  of  the  Regents  list,  in  that  they  require  more  costly  or 
more  intricate  apparatus,  though  about  half  of  them  cover  the 
same  ground  as  those  of  the  Regents.  They  omit  some  subjects 
usually  placed  in  such  lists,  notably  the  pendulum  and  some  of 
the  simple  machines  as  well  as  the  more  simple  laws  of  strings 
in  acoustics.  Some  things  are  demanded  under  the  subject  of 
electricity  and  magnetism  that  are  difficult  to  perform  and 
unsatisfactory,  when  performed.  The  demands  can  be  classed 
as  higher  than  the  Regents'  work,  requiring,  as  they  do,  more 
maturity  of  mind  for  the  handling.  These  two  lists  can  how- 
ever be  so  used  by  proper  selection  as  to  give  a  year's  work 
that  will  satisfy  both  requirements.  This  is  that  which  I  have 
attempted  in  my  own  class  work  and  with  fair  results. 

Now"  what  are  the  secondary  schools  doing?  1  find  that  they 
nearly  all  offer  physics  in  their  science  courses  and  are  thus 
in  advance  of  the  college  requirements.  They  provide  from  one 
half  year's  to  two  years'  work  in  physics  and  that  in  the  latter 
part  of  the  curriculum.  The  great  majority  of  the  secondary 
schools  have  one  full  year,  combining  textbook  with  laboratory 
work.  So  much  for  the  subject  of  physics  as  we  find  it  in  the 
high  school  and  as  a  requisite  for  entrance  to  college. 

We  reach  the  second  part  of  this  paper:  How  is  physics  re- 
lated to  other  subjects  in  the  curriculum  of  the  college  and  the 
preparatory  school?  Let  us  take  a  comprehensive  view  of  the 
case  and  see  just  what  is  being  done  along  the  general  line  of 
science.  Scarcely  two  colleges,  we  find,  have  the  same  entrance 
requirements.  Some  require  a  science  for  entrance  to  all 
courses;  some  require  three  sciences  for  the  scientific  course; 
some  two;  some  one;  and  some  offer  such  a  course  but  require 
no  science  at  all  for  entrance.  Indeed  even  a  technical  school, 
we  find,  that  requires  neither  Latin,  Greek,  nor  science  of  any 
kind  for  entrance.  And  the  condition  in  the  preparatory  schools 
can  hardly  be  said  to  be  better  than  that  in  the  colleges.    In 
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order  to  make  comparison  the  more  easily  in  this  matter,  I  have 
tabulated  the  subjects  taught  and  the  time  in  years  devoted  to 
each  subject  in  a  considerable  group  of  our  high  schools  and 
academies,  as  follows: 

Physics 1     -J     1     1     1     1    2     1     1     1     1 

Chemistry Aillll21i01 

Physiology iilil?iOiiOi 

Physiography lOi^liOSiii 

Botany J     -J     i    ^     1     i     0     i     0     0     i 

Zoology i     i     0     i     1    I    0     0     i     0     i 

Geology   O^iiliOiOOi 

Astronomy 00001^0000^ 

Though  this  is  a  limited  list  of  the  high  schools  and  academ- 
ies of  the  country,  yet  I  believe  that  it  gives  a  fair  illustration 
of  the  general  method  that  obtains  in  the  secondary  schools. 
We  see  that  they  are  trying,  at  least,  to  do  a  pretty  large 
amount  of  work  in  the  sciences  and  are  teaching  in  eight  sep- 
arate subjects,  giving  from  one  third  of  a  year  to  a  full  year  to 
each  subject.  There  is  one  notable  exception  to  this  general 
rule,  and  that  is  in  the  school  which  gives  two  years  each  to 
physics  and  chemistry  and  makes  no  attempt  at  any  other 
science  subject.^ 

For  comparison's  sake,  1  have  made  a  table  also  of  the  lan- 
guage subjects  as  taught  in  these  same  schools.^  I  have  omitted 
English,  as  1  take  it  for  granted  that  most  educators  are  agreed 
that  English  should  be  taught  for  four  years  in  all  the  curric- 
ulums.  We  do  not  therefore  need  to  enter  it  in  the  compar- 
ison. You  will  notice  the  unanimity  in  the  requirement  of  four 
years  of  Latin  and  three  of  Grec^k  with  the  option  of  two  or 
three  years  each  of  French  or  German.  1  have  failed  to  find 
any  school,  in  the  somewiiat  limited  list  of  catalogues  at  com- 
mand, that  attempts  another  language.  (It  is  possible  that 
in  some  the  Spanish  may  recently  have  been  introduced.) 

We  all  know  that  there  are  students  who,  so  to  speak,  take 
naturally  to  the  languages,  as  a  duck  to  water.  We  know  also 
that  the  reverse  is  true,  that  there  are  students  who  dislike  the 

.a 

*Since  writing  the  above,  I  find  that  the  high  school  in  Chelsea  Mas& 
oflPers  four  years  of  physics. 
*This  table  was  not  received  up  to  the  date  of  priuling. 
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classics  and  are  fond  of  the  sciences.  Of  course,  we  have  cer- 
tain students  who  are  good  in  all  subjects  and  others  who  are 
poor  in  all.  The  great  majority,  however,  appear  to  have  a 
special  and  natural  appetency  for  some  one  or  perhaps  two 
of  the  great  departments  of  knowledge:  language,  science, 
mathematics,  history. 

That  the  greater  number  of  students  take  Latin  is  well  known 
to  all  educators.  Now  the  question  arises:  Is  this  because  the 
students  themselves  prefer  it  or  because  they  are  otherwise 
influenced  to  take  it?  Latin  holds,  and  has  long  held  supremacy 
in  the  field.  It  is  one  of  the  most  thoroughly  taught  subjects 
in  our  schools.  It  may  be  regarded  as  one  of  the  more  difficult 
studies.  Is  it  the  prestige  of  the  Latin,  or  the  impression  of  its 
8ui>oriority  as  an  educative  study,  or  the  acknowledged  ability 
with  which  it  is  taught,  or  the  pressure  brought  to  bear  by 
1*  irent  or  teacher  on  the  student,  or  the  inherent  difficulty  of 
the  study  itself — one  or  all  these — that  goes  to  influence  the 
student  in  his  choice?  Much  as  a  belt  runs  to  the  higher  part  of 
a  pulley,  so  the  student  seems  to  tend  to  the  harder  and  more 
thorough  lines  of  education.  This  is  of  course  natural  to  the 
better,  the  strenuously  constituted  class  of  students.  But  the 
fact  remains,  account  for  it  as  we  may,  that  most  students  take 
the  I^tin. 

I  wa«  speaking  with  a  classical  man  not  long  ago  about  this 
matter.  He  said:  "You  science  men  don't  know  what  you 
want."  Perhaps  we  don't.  Then  we  should  find  out.  We 
should  determine  what  is  best  for  our  department  and  clearly 
and  unitedly  make  our  demand  for  that  best  thing.  TIow  our 
classical  friends  would  smile  if  we  should  lay  out  a  course  for 
them  with  one  year  for  Latin,  one  for  Greek,  one  for  French, 
one  for  German,  and  a  half  year  each  for  Spanish,  Italian,  Rus- 
sian, Dutch,  and  then  fill  in  what  remains  with  science!  Yet 
how  does  that  essentially  differ  from  their  arrangement  of  our 
own  science  course?  They  allow  a  year  for  physics,  chemistry, 
physiography,  biology, etc., arrange  for  electives  in  as  many  more, 
and  fill  in  with  from  one  to  three  languages. 

Why  should  not  the  scientific  student  ask  and  receive  just  as 
thorough  and  complete  an  education  as  the  classical  student? 
Is  it  because  of  anv  essential  ditference  in  the  nature  of  the 
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subject?  I  much  doubt  it;  indeed,  I  am  impressed  with  the  con- 
viction that,  if  a  person  pursues  a  course  in  science  similar  to 
the  present  language  course,  he  will  come  forth  from  that 
course  in  ability  in  his  chosen  field  the  equal  of  his  classi- 
cal brother  in  his  chosen  field.  We  promptly  admit  that  some 
need  special  classical  training.  Not  a  word  would  I  speak 
against  that  training.  I  am  only  speaking  my  word  for  a  pre- 
cisely corresponding  scientific  training.  But  there  is  this  other 
distinctive  class  that  demands  the  sciences  and  not  the  lan- 
guages. Ave  not  we  who  have  these  minds  in  charge  for  the 
next  generation,  wronging  them  if  we  fail  to  equip  them  thus 
in  their  chosen  field?  English  should  of  course  be  taught  the 
four  years,  as  has  been  intimated,  and  the  present  intermediate 
and  elective  courses  arranged  for  as  now. 

If  we  agree  on  this  point,  namely,  that  a  course  similar  to 
the  present  classical  course — science  subject  in  place  of  lan- 
guage subject — should  be  provided  for  our  science  students, 
what  science  shall  replace  the  Latin?  I  feel  confident  that  no 
one  will  question  the  right  of  physics  to  this  high  place.  If 
Latin  is  the  mother  of  languages,  phjsics  may  be  regarded  as 
the  father  of  sciences.  The  teiidencv  is  alreadv  in  this  direc- 
tion.  In  most  schools  physics  has  scarcely  less  than  one  year; 
in  some  it  has  two  years;  and  in  all  schools  and  colleges  it  ranks 
as  one  of  the  most  generally  taught  and  best  equipped  of  the 
sciences.  Physics  applies  mathematics,  makes  the  eyes  observ- 
ant, trains  every  faculty,  and  forms  the  natural  introduction  to 
all  the  other  sciences.  If  it  is  thus  rightly  taught  for  the  four 
years,  it  should  help  the  student  to  a  fine  perception,  a  correct 
judgment,  good  sense  in  practical  affairs,  and  genuine  culture, 
all  of  which  goes  to  constitute  the  educated  man  or  woman. 

We  frequently  hear  a  girl  express  the  idea  that  physics  is  a 
proper  study  for  boys  but  of  little  use  for  girls.  This  is  not  cor- 
rect, however,  for  physics  is  of  equal  value  to  the  girl  and  the 
boy.  Yet  a  young  lady  of  this  sort  who  was  in  one  of  my 
classes,  in  answer  to  a  question  on  ,the  dew-point,  said  that, 
when  ice  water  was  placed  in  a  pitcher,  the  little  drops  of  water 
that  formed  on  the  outside  were  the  dew-points.  She  also, 
in  answering  a  question  how  much  of  an  iceberg  will  be  above 
the  water,  replied  that,  as  the  specific  gravity  is  less  than  one, 
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it  will  all  be  above.  Perhaps  such  a  student  is  hardly  likely  to 
niake  a  success  in  science,  thouj^h  she  may  do  well  in  some  other 
course  of  study.  On  the  other  hand,  commend  me  to  the  young 
ladies  for  the  best  kept  notebooks,  and  the  neatest  manipula- 
tion of  apparatus.  If  the  laws  of  momentum,  for  example,  are 
shown  to  apply  to  the  shaking  of  a  rug,  the  laws  of  heat  to  the 
washing  of  dishes  and  to  the  canning  of  fruit,  together  with  a 
thousand  other  practical  applications,  no  cry  of  dislike  is  likely 
to  arise  from  the  female  part  of  the  class. 

We  are  handicapped  in  the  proper  teaching  of  physics  in  a 
variety  of  ways.     It  is  hard  to  find  the  teacher  w^ho  is  really 
well  educated  in  this  department.     This  difficulty,  however,  is 
becoming  less,  in  fact  all  difficulties  are  lessening  as  the  real 
value  of  science  comes  to  be  more  and  more  recognized.    It  costs 
money  too  to  equip  a  laboratory,  yet  I  find  that  our  boards  of 
education,  when  they  become  acquainted  and  interested,  are  as 
ready  to  appropriate  money  for  scientific  purposes  as  for  any 
other.     It  requires  but  a  few  years  to  equip  a  good  working 
laboratory  under  judicious  expenditure  of  a  fair  appropriation. 
The  greatest  difficulty  I  find  in  textbooks.     There  are  plenty  of 
them,  such  as  they  are,  but  some  are  too  hard,  some  too  easy, 
some  are  given  to  too  much  laboratory  work,  etc.      The  text- 
book of  physics  should  be  as  the  grammar  of  a  language,  as 
a  book  of  reference,  a  book  of  laws  and  explanations.  We  do  not 
ask  a  student  in  classics  to  work  out  a  declension  in  Latin  from 
a  copy  of  Caesar's  Commentarka,  but  from  the  grammar;  yet 
some  expect  the  student  of  physics  to  work  out  Boyle's  law 
from  experiments  before  he  knows  what  Boyle's  law  is.     We 
seem  to  compliment  the  young  fellow  highly  by  placing  him  thus 
about  on  a  level  with  Boyle  or  Mariotte,  but  we  do  him  injustice 
just  the  same.     Should  he  not  learn  all  he  can  about  the  law 
that  he  is  expected  to  prove,  the  discoveries  concerning  the  law 
since  Boyle  first  stated  it,  and  be  familiar  with  the  apparatus 
and  the  discrepancies  he  is  certain  to  find,  before  he  attempts 
to  work  it  out  for  himself?    That  is,  should  he  not  know  gram- 
mar and  vocabulary  before  he  attempts  translation? 

At  present,  little  if  any  credit  is  given  in  college  for  the 
physics  work  of  our  secondary  schools.  Can  we  wonder  at  this 
when  only  a  year  is  given  to  the  preparation,  and  in  that  year 
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we  hurry  through  the  subjects  of  mechanics,  heat,  light,  souud, 
electricity  and  magnetism?  Could  not  the  first  year  be  spent 
with  profit  in  learning  the  fundamental  laws,  acquiring  ability 
to  measure  and  perform  simple  experiments?  Could  not  the 
second  year  be  spent  in  the  study  of  mechanics,  performing 
more  experiments  of  greater  diflficulty?  Could  not  the  third 
year  be  devoted  to  longer,  more  precise  experimentation,  with 
special  attention  to  the  subjects  of  heat,  light  and  sound,  leav- 
ing the  fourth  yt^ar  for  more  advanced  work  in  electricity  and 
magnetism  and  the  manufacture  of  apparatus?  We  would  thus 
have  a  foundation  for  any  of  the  other  science  subjects,  and 
leave  the  colleges  free  to  prepare  the  student  specially  for  his 
life  work. 

In  drawing  this  paper  to  a  close,  let  us  review  the  points 
touched  on.  We  find  no  two  colleges  have  the  same  entrance 
requirements  in  physics,  and  no  two  preparatory  schools  are 
teaching  it  in  exactly  the  same  mannc^r.  We  find  science  wo- 
fully  neglected  in  both  college  and  preparatory  school,  the  cor- 
relation poor  between  them,  and  a  lack  of  maturity  in  the  re- 
sults obtained.  We  find  the  classics  have  reached  a  state  of 
uniformity  that  indicates  a  stable  condition;  and  I  make  the 
following  suggestions:  That  w(^  unite  in  seeking  proper  recog- 
nition for  our  subjects,  that  we  have  a  scientific  course  in  sci- 
ence similar  to  th(»  classical  course  in  language,  that  physics  be 
given  the  same  place  in  surh  a  course  as  Latin  holds  in  the 
other,  that  not  more  than  four  sciences  b(*  taught  in  the  pre- 
paratory  schools,  and  that  the  colh^ges  arrange  courses  to  cor- 
relate with  thes(». 

Prof.  H.  J.  Schmitz — I  would  like  to  make  a  fi^w  remarks. 
First,  I  would  like  to  jn'otest  against  the  idea  of  the  scientific 
and  classical  edu<ation  for  the  high  school.  What  is  education, 
and  how  can  a  scientific  course  ditYer  from  any  other  if  it  means 
the  development  of  the  boy  or  girl  for  life*?  If  the  ideal  thing 
is  to  fit  tli(*  young  people*  for  life,  it  can  be  done  in  one  as  well 
as  in  the  (>th<»r.  It  is  a  mistake  to  talk  of  scientific  and  classical 
education  for  young  imi>ils. 

I  JK^lieve  that  every  school  should  have  an  ideal  of  its  own. 
What  this  shall  be,  depends  on  circumstances.  There  may  be 
schools  in  which  students  want  a  commercial  edu<ation.    Others 
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which  wish  to  prepare  for  college.  But  what  are  we  going  to 
do  with  the  schools  in  general?  The  tendency  is  to  fit  pupils 
for  higher  power  instead  of  for  life.  What  should  they  demand? 
If  a  pupil  has  a  general  education,  it  is  all  that  is  necessary. 
The  high  school  should  provide  this,  and  not  aim  merely  to  pre- 
pare for  college.  A  course  for  the  general  benefit  of  mankind 
is  what  we  want. 

Prof.  Charles  F.  Binns — ^W^e  can  regard  the  subject  of  physics 
as  the  foundation  subject  of  every  day  school.  And,  in  general, 
is  it  not  a  case  of  the  "  survival  of  the  fittest "?  Most  of  vou 
know  that  it  is  difficult  to  lead  any  student  into  the  higher 
branches  of  science  unless  he  has  an  acquaintance  with  German 
and  Ijatin.  I  know  of  professors  who  decline  to  take  students 
unless  they  have  a  knowledge  of  Latin,  this  being  the  ground- 
work on  which  every  language  is  based.  In  my  own  work,  in 
clay-working,  a  student  must  understand  German.  It  seems  to 
me  that  it  is  no  choice  that  Latin  is  selected  as  the  leading  sub- 
ject in  scientific  education. 

CHEMICAL.   LABORATORY   NOTBS 

BY   PROF.  CHARLES  M.   ALLEN,   PRATT   INSTITVTE,   BROOKLYN 

Science  teachers  sometimes  lose  sight  of  the  fact  that  many 
educators  do  not  concede  to  chemistry  and  pliysics  study  an  edu- 
cational  value  equal  to   that  of  mathematics   and   language. 

This  educational  discount  is  generally  placed  on  any  study 
which  devotes  a  considerable  amount  of  its  time  to  laboratory 
work,  which  is  considered  with  more  or  less  justice  as  not  de- 
manding an  adequate  amount  of  effort  by  the  student.  The 
student,  however,  is  the  best  judge  of  an  easy  or  hard  study; 
and  I  believe  the  average  student  will  declare  that  a  year's  work 
in  science,  as  generally  conducted,  stands  for  a  decidedly  less 
outlay  of  mental  energy  than  a  year  in  algebra  or  in  Latin. 

If  this  is  true,  I  think  it  worth  our  while  to  s<H»k  for  the  cau8<* 
of  the  unfortunate  estimate  placed  on  sci<»nce  study  and  if  possi- 
ble, to  remove  the  handicap.  It  is,  I  IxOieve,  the  character  of 
the  laboratory  work  which  has  brought  science  in  our  secondary 
schools  into  disrepute  among  many  educators.  If  we  will  bring 
our  science  into  good  standing,  we  must  stop  "  fooling  with  1<*st 
tubes  and  playing  with  precipitates."     Laboratory  work  should 
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be  made  more  strenuous  than  it  now  is.  Before  a  student  or 
an  educator  will  resi>ect  a  laboratory  course,  he  must  see  clearly 
that  it  demands  strong,  honest  effort.  If  a  teacher  thinks  that 
a  student  works  as  hard  in  his  laboratory  as  in  his  classroom, 
let  him  make  the  announcement,  "  Today  you  will  exchange 
recitation  for  laboratory  work,"  and  note  the  sigh  of  relief,  and 
mark  the  contented  smile  that  passes  over  his  class.  These 
evidences  of  joy  are  not  due  wholly  to  love  of  laboratory  work, 
but  are  caused  in  part  by  the  student's  escape  from  the  liarder 
task  of  the  recitation  hour.  The  prevailing  lax  methods  of  con- 
ducting laboratory  work  and  more  specially  the  indifferent  way 
of  recording  notes  of  experiments,  are  mainly  responsible  for 
weakness  in  chemistry  and  physics  study. 

The  textbooks  of  chemistry  with  very  few  exceptions  may  be 
divided  as  regards  their  experimental  provender  into  two 
classes. 

First,  the  flabby  experimental  book.  This  is  filled  with  a  swarm 
of  little,  easy  experiments  which  do  not  demand  any  decent 
amount  of  mental  effort  by  the  student.  I  can  best  illustrate 
by  a  typical  exi>eriment  copied  verbatim  from  a  recently  printed 
experimental  chemistry.  '^  Take  a  piece  of  ice.  Note  its 
properties.  After  crushing,  heat  in  a  100  c.cm.  flask.  When  all 
is  melted,  note  its  proiK^rties.  Heat  the  water  to  boiling. 
Does  anything  escai>e  from  the  flask?  If  so,  state  its  properties. 
What  are  the  three  conditions  of  matter?"  Now  what  is  there 
in  such  an  exi>eriment  that  an  ordinary  boy  or  girl  does  not 
know  before  he  tries  it?  You  can  not  make  a  student  respect 
such  laboratory  work  as  that.  He  will  rightly  conclude  that  it 
is  a  "  snap,"  not  worth  his  while  to  perform.  Yet  this  book  is 
published  by  a  very  respectable  firm  A.  D.  1900,  and  will  doubt- 
less be  pushed  into  some  schools. 

Second,  the  dcvitalizrd  r.r  peri  mental  book.  Experiments  in  these 
books  are  uninteresting  to  the  student,  because  they  inform  him 
just  what  is  to  take  jilace  even  to  the  minutest  particular. 
There  is  a  host  of  such  books  on  the  market.  I  turn  at  random 
to  an  experiment  in  a  chemistry  textbook  which,  aside  from  its 
experiments,  is  a  most  excellent  book.  "  Prepare  some  starch 
paste  and  dilute  five  or  six  drops  with  10  c.cm.  of  H^O.  Dissolve 
a  very  small  piece  of  I  in  alcohol  and  add  a  drop  of  the  alcoholic 
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solution  to  the  dilute  starch.  The  starch  will  be  colored  blue. 
The  blue  color  will  disappear  upon  heating  the  solution  and 
reappear  upon  cooling  it."  Such  an  experiment  has  had  the 
life  squeezed  out  of  it  by  telling  the  student  all  that  he  should 
find  out  for  himself.  He  can  write  the  requisite  notes  just  as  well 
before  he  has  performed  the  experiment,  and  this  he  will  pro- 
ceed to  do  unless  watched.  This  verification  of  results  pre- 
dicted in  the  book  offers  nothing  to  compel  thought,  nor  does  it 
really  demand  anything  better  than  careful  manipulation. 

There  is  no  experimental  book  that  is  perfectly  satisfactory 
to  a  teacher.  Consequently,  the  only  thing  to  be  done  is  for  the 
teacher  to  make  his  own.  This  can  be  done  without  undue 
trouble  by  means  of  printing  hectographed  or  mimeographed 
sheets  with  experiments,  selected,  modified  or  originated  by  the 
teacher.  Whether  such  a  list  of  experiments  may  be  called  the 
teacher's  own  is  an  ethical  question  I  will  not  discuss.  The 
advantages  of  such  a  system  are  so  many  and  so  great  that  it 
certainly  will  appeal  to  all  progressive  teachers  who  have  not 
yet  adopted  it.  For  this  system  the  following  advantages  may 
be  claimed. 

1  A  teacher  may  incorporate  into  his  laboratory  work  at  any 
time  any  first  class  experiment  he  may  come  across.  Such 
experiments  are  constantly  appearing  in  the  new  books  or  in 
chemical  journals,  or  in  such  conventions  as  this,  or,  best  of  all, 
may  be  originated  by  the  teacher.  He  may  thus  select  those 
experiments  adapted  to  his  own  classes  and  to  his  own  labora- 
tory facilities.  Thus  he  has  at  his  command  an  elastic  series 
of  experiments  which  he  may  cut  and  trim,  amplify  and 
strengthen  as  he  will.  With  such  a  system  laboratory  work 
may  be  made  strenuous,  up  to  date,  and  worthy  of  a  student's 
best  effort. 

2  The  teacher  may  in  a  sense  regard  such  a  collection  as  his 
own.  Nothing  is  so  alive  as  the  i)roduct  made  in  whole  or  in 
part  by  oneself.  There  is  a  pride  and  interest  in  working  out 
to  success  such  a  collection  of  experiments.  This  interest  will 
spread  from  teacher  to  student;  and  the  class  will  be  vitalized 
with  the  thought  that  it  is  doing  something  which  comes  directly 
Urom  the  teacher's  hand  and  is  designed  specially  for  its  own 
use. 
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3  By  increasing  or  decreasing  the  number  of  experiments,  a 
teacher  may  keep  his  laboratory  work  coincident  with  his 
recitation  work.  I  prefer  generally  laboratory  work  on  most 
subjects  to  come  somewhat  in  advance  of  textbook  instruction. 
In  some  parts  of  chemistry  I  prefer  the  reverse.  By  this  method 
a  teacher  may  arrange  this  as  he  pleases. 

4  There  is  a  marked  advantage  in  keeping  the  textbook 
entirely  out  of  the  lal>oratory.  The  average  student  prefers  to 
hunt  up  in  Ihe  book  the  answer  to  a  question  rather  than  to 
rely  on  the  evidence  of  his  own  senses  gained  in  experimental 
work.  By  using  one's  own  laboratory  direction  sheet,  this  par- 
alyzing tendency  in  qualitative  experiments  is  corrected,  and 
independence  is  (enforced. 

5  I  have  found  a  decided  advantage  in  issuing  to  my  classes 
a  few  sheets  only  at  a  time.  Thus  the  top  of  the  hill  seems 
to  be  in  sight  and  more  enr*rgetie  work  results.  A  boy  likes 
to  report  "  Out  of  sheets  ^\  I  issue  not  more  than  half  a  dozen 
at  a  time. 

The  only  practical  notebook,  as  most  science  teachers  have 
discovered,  consists  of  detachable  sheets  fastened  in  some  sort 
of  binder.  It  is  only  with  such  a  book  that  a  creditable  record 
mav  be  secured  from  (»v«mv  memb(»r  of  a  class.  With  it,  the 
can»k»«sly  written  not(*s  may  be  detached  and  rewritten,  and 
the  teacher  does  not  commit  the  educational  blunder  of  forcing 
a  student  constantly  for  a  year  to  view  the  results  of  his  own 
carelessness.  This  nott^book  with  detachable  sheets  is  adapted 
admirably  to  the  system  of  instruction  sheets  here  advocated. 
Among  its  advantages  the  following  may  be  noted. 

1  In  the  exhausting  labor  of  correction  of  notes,  at  least  one 
third  of  the  time  is  occupied  in  collecting,  handling  and  distrib- 
uting the  notebooks  and  turning  over  the  leaves  to  find  the 
place  for  correction.  This  time  is  saved  when  one  has  at  hand, 
in  a  bunch,  tin*  tih*  of  detacli<Ml  sh(»ets  to  be  corrected.  But 
what  a  relief  it  is  for  a  teacher  rolling  up  such  a  collection 
to  be  able  to  take  it  where  he  pleases  for  correction  and  above 
all  to  possess  the  bh^ssed  assurance*  that  these  notes  do  not 
necessarily  have  to  be  corrected  before*  the  n«*xt  laboratory 
period  of  his  class. 
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2  It  is  only  by  using  such  a  system  that  a  teacher  may  be 
absolutely  sure  that  independent  work  has  been  done,  and  that 
he  can  with  a  clear  conscience  certifiy  such  notes  at  the  end 
of  the  year.  There  is  no  need  of  emphasizing  the  crying  need 
of  honest,  independent  laboratory  work.  This  kind  of  work 
can  be  secured  only  by  insisting  that  all  notes  shall  be  written 
in  the  laboratory,  during  the  laboratory  period,  and  that  they 
shall  not  leave  the  laboratory  except  in  the  teacher's  hands. 
8nch  notes  should  be  written  in  ink,  thus  saving  time  and  at 
the  same  time  teaching  the  stud(»nt  the  important  lesson  of 
making  his  first  draft  his  final  one.  When  a  serviceable  foun- 
tain pen  may  be  obtained  for  a  dollar,  there  is  no  iiecnl  for 
penciled  scribblings. 

The  notv^s  detached  from  the  binder  and  handed  in  for  cor- 
rection, when  '*  accepted  ",  I  think  it  wise  to  retain  for  a  month 
or  a  half  term,  or  till  examination  time  calls  for  them  for  the 
student  review  study.  With  these  precautions  the  teacher  may 
surelv  affirm  that  the  notes  are  the  student's  own  work.  These 
notes  may  not  look  as  neat,  they  may  not  be  as  elaborate,  but 
elegant  handwriting  and  beautiful  sketches  are  not  to  be  com- 
pared with  true,  independent  w^ork. 

3  With  the  instruction  sheets  for  each  experiment  bound  so 
as  to  face  the  '*  accepted  "  notes  for  that  experiment,  we  have 
at  the  end  of  the  course  a  compact  and  complete  record  of  all 
that  was  required  in  the  laboratory  and  all  that  was  done  by 

the  student.    This  is  trustworthy  evidence  which,  because  it  is 

* 

easily  examined,  is  accepted  by  the  examiner  as  a  record  of  real 
work  trulv  done. 

As  regards  the  form  of  the  notebook,  I  have  found  that  a 
simple  bindc^r  opening  at  the  end  rather  than  along  the  side  is 
preferable.  A  large  saving  of  laboratory  d(*sk  space  is  thus 
siTured;  for  the  instruction  sheet  may  lie  on  one  cover  that  is 
leaniMl  up  against  the  shelf,  which  on  most  laboratory  drsks 
faces  the  student,  while  the  blank  sheet  for  thr  record  may  lie 
flat  and  convenient  for  writing.  In  this  way,  too,  at  least  one 
half  of  the  book  is  kept  away  from  "acids,  bas(»s  and  salts'^ 
which  occasionally  float  over  the  desk  top. 

The  size  of  a  binder  may  suit  the  teacher's  taste  and  conven- 
ience.    I  have  found  most  practical  a  simple  cloth-bound  binder 
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8^  by  11  inches,  opening  on  the  8|  inch  side.  This  has  the  eyelet 
holes  near  the  two  corners,  and  the  sheets  are  bound  in  by  long 
brass  McGill  fasteners.  This  is  simpler,  cheapiT  and  better 
than  any  patent  fasteners.  These,  I  have  found,  either  tear  the 
sheets  or  get  loosened  by  use.  Any  bookbinder  ought  to  furnish 
such  a  binder  in  cloth,  quarter  leather,  for  25  cents  or  less. 

The  sheets  of  paper  used  are  standard  letter  eize,  10^  by  8 
inches.  A  single  sheet  of  this  size,  by  using  both  sides,  I  have 
found  large  enough  for  recording  an  ordinary  experiment. 

I  prefer  unruled  paper.  It  is  neater,  and  students  should 
learn  to  use  such  paper.  The  sheets  of  the  record  may  be  made 
attractive  by  bearing  a  printed  form,  providing  spaces  for  date, 
number  of  experiment  and  name  of  student  at  the  top.  A  space 
occupying  vertically  a  half  inch  may  be  devoted  to  "  Required.'^ 
This  includes  the  title  and  a  phrase  describing  the  object  of  the 
experiment.  I  have  found  that  a  space  of  2^  inches  is  suflScient 
for  a  concise  statement  of  "  Process."  For  a  student  to  con- 
d(*iise  a  description  of  the  essential  things  done  in  an  experi- 
ment, and  limit  it  to  this  space,  is  both  a  valuable  lesson  in 
English  for  a  student  and  a  relief  to  the  examiner.  Of  course, 
if  more  space  is  needed  for  any  experiment,  it  may  be  taken 
by  lining  out  the  printed  word  "  Process,"  and  wanting  it  in 
below.  The  remainder  of  the  sheet  and  its  reverse  are  devoted 
to  *'  Conclusions."  The  writing  of  these  conclusions  can  be  made 
very  definite  by  the  answering  of  a  rather  large  number  of  ques- 
tions interjected  in  the  direction  sheet.  These  questions  are 
lettered  consecutively,  so  that  all  must  be  attended  to  by  the 
student.  Thesi*  are  scattered  throughout  the  experiment,  and 
are  designed  to  draw  attention  to  its  more  important  parts  and 
to  insure  that  the  student  understands  what  he  is  doing  and 
why  he  is  doing  it.  Thus  is  avoided  the  mechanical  following 
of  instructions  which  is  the  bane  of  very  much  laboratory  work. 
By  the  independent  answering  of  a  dozen  or  more  searching 
questions,  most  of  which  he  can  not  answer  till  the  performance 
of  the  experiment  furnishes  him  the  requisite  data,  and  many 
of  which  are  rigorous  enough  to  start  some  reaction  in  the  gray 
matter  of  his  brain,  we  may  make  the*  laboratory  work  strenuous 
enough  to  win  the  student's  respect  and  to  demand  from  him 
some  honest,  intellectual  effort. 
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The  preparation  of  these  hectographed  or  mimeographed  notes 
does  not  occupy  so  much  time  as  might  be  supposed.  A  sheet 
can  be  written  from  copy  and  a  hundred  prints  mimeographed 
in  three  quarters  of  an  hour.  A  mimeograph,  provided  with  file 
surface  for  stylus  writing,  may  be  purchased  for  f22.50.  From 
this  ideal  printing  machine  may  be  obtained  sheets  neat  and 
thoroughly  satisfactory.  The  hectograph  may  be  used  and  is 
very  cheap,  though  it  is  not  as  good.  If  the  right  kind  of  ink 
is  used,  and  the  printing  i^  done  rapidly,  200  copies  may  be 
taken  with  the  hectograph.  Here  is  a  sample  of  the  first  and 
the  276th  copy  of  a  hectograph  sheet,  and  the  latter,  as  you  see^ 
is  legible  enough  for  practical  use.  These  printing  outfits  may 
also  be  utilized  for  examination  and  other  similar  work. 

I  have  no  hesitation  in  affirming  that  the  introduction  of  this 
system  of  chemical  laboratory  notes  will  be  followed  by  a  marked 
increase  of  interest  on  the  part  of  the  student  in  his  worU,  and 
will  do  much  to  bring  to  a  place  of  honor  the  work  in  the  chemi- 
cal laboratory. 

Prof.  E.  N.  Pattee — I  agree  with  the  paper  of  Prof.  Allen,  that 
the  weak  point  in  chemistry  is  in  the  laboratory  work.  Text- 
book work  is  well  done,  but  the  emphasis  should  not  be  placed 
there.  I  have  yet  to  find  a  student  who  thinks  that  the  work 
done  in  the  laboratory  is  as  effective  as  that  done  in  recitation. 
If  science  teachers  are  to  be  recognized,  we  must  have  as  good 
work  done  as  is  done  in  algebra,  mathematics,  geology,  etc. 
Prof.  Allen  has  not  overestimated  the  importance  of  strenuous 
laboratory  work. 

Prof.  Bnrchell — I  appreciate  the  work  of  Prof.  Allen.  There  is 
a  question  I  want  to  ask.  About  15  years  ago,  when  my  work 
was  shorthand,  I  began  a  system  similar  to  his;  but,  when  I 
began  to  take  up  this  work  of  science,  I  was  reluctant  to  use  as 
my  own  that  which  belonged  to  other  textbooks.  I  want  to  ask 
how  the  authors  feel  toward  those  people  who  follow  this  plan 
of  making  up  laboratory  manuals  of  their  own?  What  are  our 
privileges  and  limitations  in  selecting  that  which  we  think  is 
best  from  other  sources?  Is  any  injustice  done  to  the  people 
whos^  textbooks  we  use  so  freely? 

Prof.  Allen — I  think,  if,  we  examine  a  list  of  20  books,  that  we 
will  find  that  four  out  of  five  of  the  experiments  are  common  to 
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all  chemistry  manuals.  No  fault  is  found  in  these  cases,  and 
the  writers  of  the  hooks  are  not  infringed  on  in  any  way.  No 
law  is  violated  nor  any  copyright.  We  must  remember  that  the 
material  is  not  selected  for  publication,  but  simply  for  class  use. 
If  desired,  it  may  be  quoted  with  proper  mention  of  the  source. 

HOW  TO   MEET  THE  PROBLEM  OF  TEACHING  PHYSIOS   BY  THE 
LABORATORY  METHOD  IN  SECONDARY  SCHOOLS. 

BY   FRANK    M.   GILLEY,   CHELSEA   (mASS.)    HIGH   SCHOOL 

Headmasters  and  others  who  have  to  do  with  the  administra- 
tion of  secondary  schools  are  beginning  to  question  more  and 
more  seriously  the  necessity  of  special  provision  in  time  and 
division  of  classes  for  laboratory  courses  in  physics.  "Why," 
they  ask,  "  should  not  a  class  in  physics  be  of  the  same  size  and 
subject  to  the  same  hours  as  one  in  English  or  mathematics?" 
In  some  cases  the  questioning  has  developed  into  more  or  less 
active  opposition  to  extended  courses  in  science  for  which  such 
special  provision  is  demanded  in  the  way  of  hours  for  study  and 
recitation.  The  demand  for  smaller  classes  also  has  gone  far 
to  place  science  on  a  plane  different  from,  and  lower  than,  those 
occupied  by  other  studies  in  the  estimation  of  various  school 
authorities. 

When,  however,  such  authorities  proposed  to  put  physics  on 
the  same  basis  as  algebra  and  Greek  as  far  as  time  allowance 
is  concerned,  teachers  called  the  plan  at  once  an  absurdity. 
"  With  24  or  more  in  a  section,-^  they  say,  "  a  40  minute  period 
w^ould  allow  us  less  than  two  minutes  to  each  pupil."  This  com- 
ment touches  at  once  the  ditference  between  the  algebra  class 
and  the  physics  class.  The  algebra  class  is  taught  more  or  less 
as  a  whole,  while  the  physics  teacher  looks  at  once  to  the 
amount  of  individual  instruction  he  can  give  to  each  pupil.  If 
the  physics  class  could  be  taught  as  a  whole,  then,  it  might  at 
once  be  put  on  the  same  allowance  of  time  in  the  curriculum 
as  the  other  studies.  Manv  teachers  will  be  inclined  to  sav  off- 
hand  that  it  can  not  be  taught  as  a  whole  because  the  pupils 
will  not  "  keep  together."  But  why  should  they  not  be  forcibly 
held  together  as  firmly  as  are  pupils  in  Latin?  That  a  pupil 
could  perform  the  work  of  an  ordinary  laboratory  exercise  in 
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the  same  .time  he  occupies  in  his  Virgil  or  Caesar  class,  few 
teachers  would  be  disposed  to  deny.  The  problem  is  to  get  the 
entire  class  to  grasp  the  exercise,  set  up  the  apparatus,  and  per- 
form their  work  without  waste  of  time.  Experience  has  shown 
that  study  by  the  pupil  of  his  textbook  or  laboratory  manual 
before  coming  to  the  class  is  but  slight  help  to  that  end. 
Neither  does  it  always  serve  to  have  the  teacher  explain  the 
construction  and  working  of  the  apparatus  beforehand.  The 
only  effective  way  of  accomplishing  a  short  hour  laboratory 
exercise  is  for  the  teacher  to  indicate  or  perform  each  step  of 
the  work,  and  let  each  pupil  follow  him,  performing  each  step 
according  to  directions.  At  first  glance  this  may  seem  merely 
formal  and  a  pure  waste  of  time;  the  truth  is,  however,  that  it 
saves  completely  all  the  preliminary  helpless  handling  of  the 
apparatus  which  two  thirds  of  the  class  always  go  through  when 
left  to  a  set  of  printed  directions,  a  process  over  which  enough 
time  is  often  :vasted  to  perform  an  entire  exercise. 

The  teach'^j  should  begin  by  giving  directions  for  the  form  of 
record,  including  name  and  date  if  desired,  giving  special  care 
to  the  description  of  apparatus.  For  the  last  he  should  make 
a  diagram  on  the  blackboard  and  exhibit  the  apparatus  itself, 
or  perhaps  an  enlarged  model.  He  should  then  give  the  direc- 
tions for  the  experiment,  whenever  possible  holding  the  appa- 
ratus up  before  the  class  and  performing  each  operation  as  he 
describes.     If  the  experiment  is,  for  instance,  "  images  in  a 

plane  mirror  at  an  angle  of ",  he  will  begin  his  directions 

for  the  exercise  proper  with  some  such  directions  as  these: 
"  Lay  a  sheet  of  paper  with  one  corner  at  the  center  of  a  page 
of  the  notebook  in  this  way.  Set  the  two  mirrors  along  the 
edges  of  the  paper,  so  that  they  meet  at  the  corner  in  the  center 
of  the  page.  Look  in  the  mirrors.  Hold  a  pencil  between  them. 
Count  the  images  that  you  see.  Cover  one  mirror  with  a  sheet 
of  paper.  How  many  images  disappear?"  At  this,  or  at  any 
convenient  point,  directions  may  be  given  to  write  down  the 
method  of  the  experiment  as  far  as  performed,  together  with 
the  observations  taken.  The  teacher  meanwhile  may  go  about 
among  the  pupils,  looking  at  their  work  enough  to  detect  any 
prevalent  mistakes  or  omissions.  My  own  experience  has  been 
in  this  particular  exercise  that  half  the  class  will  at  some  stage 
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of  the  work  have  their  mirrors  more  or  less  off  the  lines.  If  at 
the  beginning  I  notice  one  who  has  made  this  mistake,  I  say  to 
him  without  calling  him  by  name,  and  loud  enough  for  the  entire 
class  to  hear,  "Are  your  mirrors  on  the  lines?"  If  the  rest  of 
the  class  do  not  at  once  correct  the  mistake,  call  the  attention 
of  the  entire  class  to  the  error  and  give  directions  for  its  cor- 
rection. By  this  method  most  of  the  mistakes  to  which  a  lab- 
oratorv  class  is  liable  mav  be  corrected  with  little  or  no  indi- 
vidual  attention  to  the  pupils. 

The  directions  for  the  exercise  might  then  continue  somewhat 
as  follows:  "Draw  lines  in  the  books  along  the  edges  of  the 
sheet  of  paper.  Remove  the  paper.  What  is  the  angle  at  the 
corner?  Replace  the  mirrors.  Complete  the  title  at  the  head 
of  the  exercise  to  read  at  an  angle  of  90°."  At  this  point  the 
teacher  may  find  it  best  to  go  about  the  class  and  draw  an  arrow 
in  each  notebook  between  the  mirrors.  If  the  parallax  method 
is  to  be  used,  the  directions  would  continue:  "Place  a  pin  at 
the  head  of  the  arrow  and  letter  the  point  A.  Letter  the  right- 
hand  mirror  M.  Locate  the  position  of  the  image  you  see  in  it 
by  placing  a  long  pin  behind  the  mirror  in  such  a  position  that 
the  image  of  the  long  pin  seems  to  be  a  continuation  of  the 
image  of  the  short  pin.  Move  the  head  sideways.  Do  the  image 
and  the  long  pin  keep  in  line?  If  not,  try  the  long  pin  nearer 
the  mirror  or  farther  away  from  it."  Of  course  the  pupil  is  not 
to  be  reminded  of  the  fact  that  the  large  pin  must  be  as  far 
behind  the  mirror  as  the  short  pin  is  in  front  of  it,  but  the 
suggestion,  "  Try  it  a  little  nearer  "  or  "  a  little  farther  "  to  a 
pupil  who  is  in  error  is  perfectly  permissible.  As  a  teacher 
goes  about  the  class,  his  eye,  moving  past  the  desks  in  suc- 
cession, will  detect  at  a  glance  the  one  who  must  try  again. 

"  Make  a  circle  round  the  point  of  the  large  pin,"  the  direc- 
tions continue.  "  What  does  it  mark  the  position  of?  Letter 
it  A."  Perhaps  beyond  this  point  the  questions  need  not  be 
quite  so  minute,  but  this  the  teacher  may  determine  from  the 
character  of  his  class.  Opportunity  should  be  taken  now  to 
inspect  the  work,  praise  it  whenever  possible,  and  assist  those 
who  always  need  assistance.  The  very  rapid  pupil,  or  perhaps 
one  who  is  trying  to  "  show  off,"  will  very  likely  have  made 
some  error  and  have  to  go  over  his  work  again.     In  most  cases 
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it  is  better  that  he  should  waste  his  time  than  that  he  should 
call  the  teacher  away  from  the  class  to  answer  his  conundrums. 
If  time  remains,  dictate  problems,  some  to  be  handed  in  at  once, 
some  to  be  done  outside  the  class.  Let  those  who  finish  the 
exercise  first,  study  the  diagram  in  the  notebook  and  find  some 
rule  by  which  the  third  image  can  be  located.  Ask,  for  instance, 
how  far  it  is  behind  the  righthand  mirror.  How  far  behind  the 
lefthand  mirror.  What  happens  to  the  third  image  when  the 
angle  between  the  mirrors  is  decreased.  Suggest  a  way  of  set- 
ting mirrors  at  right  angles.  Draw  lines  at  right  angles  and 
locate  the  third  image  of  a  point  between  them. 

It  is  easy  to  continue  along  these  lines  with  experiments  that 
will  be  found  useful  as  supplementary  or  reyiew  work  on  this 
exercise.  Let  the  pupils  fold  a  sheet  of  paper  making  the  crease 
from  the  corner  for  an  angle  of  60°,  and  setting  the  mirrors  by 
it  at  that  angle,  and  count  the  images  in  them  of  an  object 
placed  between  them.  Let  the  rapid  workers  experiment  with 
angles  of  45°,  30°,  22^°.  Arrange  the  results  in  some  such  tabu- 
lar form  as: 


Number  of 
Imaffai 


Angle  between 
mirrors 


3«0» 
angle 


Number  of 
Images  +  1 


In  the  case  of  very  young  pupils,  if  the  work  outlined  is  divided 
into  two  or  more  exercises,  in  one  of  the  cases  described,  set 
between  the  mirrors  a  card  a  centimeter  high,  marked  on  one 
side.  Then  all  the  images  of  the  mark  will  be  reflected  first 
from  the  mirror  facing  the  mark.  By  these  methods  that  I  have 
been  outlining,  it  becomes  a  simple  matter  for  the  teacher  to 
establish  at  the  beginning  whatever  connection  there  may  exist 
between  the  exercise  he  is  taking  up  and  the  exercise  that  pre- 
ceded it.  If  the  exercise  following  the  one  just  described  is  on 
parallel  mirrors,  let  the  class  begin  by  decreasing  the  angle 
between  the  mirrors  from  45°,  five  degrees  at  a  time,  and  report- 
ing the  effect  on  the  number  of  images.  Finally,  setting  the 
mirrors  parallel,  let  them  locate  by  parallax  method  a  few 
images  in  each  mirror,  and  try  to  find  a  rule  for  their  positions. 

The  first  objection  that  will  be  urged  against  this  method 
for  laboratory  claas'es  is  that  it  is  mechanical.    In  theory  it  may 
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appear  so;  but  one  has  only  to  try  it  to  find  in  every  exercise  a 
point  is  reached  before  the  end  of  the  hour  when  the  pupils  may 
be  left  to  finish  the  exercise  bv'themfielves,  and  often  thev  will 
have  time  left  to  repeat  it,  or  try  some  variation.  Often  too 
there  is  time  left  for  a  short  explanation  or  experiment  by  the 
teacher,  or  problems  and  oral  questions — and  problems  dictated 
at  this  time  to  be  done  outside  of  the  class  are  often  a  valuable 
reminder  to  the  pupil  that  there  is  another  lesson  coming.  The 
teacher  working  along  these  lines  is  left  free,  instead  of  being 
at  the  call  of  every  upraised  hand,  to  pass  around  the  class  and 
see  for  himself  whether  the  directions  are  being  obeyed  or  not, 
and  give  directions  for  the  remedy  of  any  prevalent  mistakes. 
He  may  do  particularly  effective  work  in  criticizing  the  form 
of  rc^cord.  Such  a  criticism  made  witho^it  calling  the  pupil  by 
name  will  usually  take  effect  on  half  the  class. 

It  is  better  to  give  80;^  of  your  pupils  an  hour's  instruction 
than  to  give  100^  of  them  one  minute.  The  choice  is  between 
the  method  we  have  been  describing,  that  of  one  teacher  one 
class,  or  the  more  common  method  of  one  teacher  and  one  pupil; 
for,  no  matter  how  small  the  class,  the  individulEil  method  leaves 
out  all  but  one.  The  method  of  having  all  the  class  at  work 
at  once,  each  on  a  different  experiment,  is  the  worst  of  all.  It 
saves  apparatus  to  be  sure,  but  it  wears  out  the  teacher,  who 
can  not  handle  his  class  as  a  whole  on  any  point  whatever 
during  the  hour. 

In  more  complicated  exercises  the  method  I  have  been  describ- 
ing will  be  found  equally  effective.  Let  us  apply  it,  for  instance, 
to  the  Wheat  stone  bridge  experiment.  Suppose  the  class 
already  acquainted  with  experiments  on  the  fall  of  pressure 
along  a  pipe  carrying  water,  and  the  flow  of  water  from  a  point 
of  high  to  a  point  of  low  pressure.  Suppose  them,  too,  to  be 
familiar  with  the  fall  of  electric  pressure  along  a  wire  carrying 
a  current,  and  with  the  fact  that  this  fall  of  pressure  increases 
as  the  resistance  increases.  When  they  are  supplied  with  the 
usual  apparatus,  and  a  one  ohm  wire  or  coil,  and  a  wire  the 
resistance  of  which  is  to  be  measured,  give  them  directions  step 
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by  step,  for  connecting  the  battery,  gal vanoscope,  and  the  known 
and  unknown  resistances.  After  each  step  is  indicated,  lines 
and  letters  should  be  added  to  the  conventional  lozenge-shaped 
diagram  of  the  bridge,  and  to  another  diagram  showing  the 
form  of  bridge  actually  used.  It  is  well  to  have  the  unknown 
resistance  a  little  more  or  less  than  an  ohm,  so  that  the  slider 
is  near  the  center  of  the  bridge  when  the  galvanoscope  shows 
no  current.  Tell  the  class  to  move  the  elider  within  20  cm.  or  so 
of  the  righthand  end  of  the  bridge- wire,  and  ask  them  which 
way  the  N  end  of  the  galvanoscope  pointer  turns.  Then  let  them 
move  the  slider  to  the  other  end  of  the  wire,  and  then  try  to 
find  the  point  that  is  at  the  same  i)otential  as  the  junction  of 
the  known  and  the  unknown  resistances.  When  this  point  is 
found,  let  them  record  the  position  of  the  slider.  Now  take  the 
data  of  some  one  pupil  and  w^ork  out  the  unknown  resistance 
on  the  blackboard,  and  the  pupils  can  at  once  do  the  same  with 
their  own  data. 

Up  to  this  point  the  class  has  worked  together  as  a  unit.  Now 
let  each  go  his  own  pace.  To  keep  them  profitably  busy,  use  a 
two,  five,  or  a  one  half  ohm  wire  as  the  known  resistance,  and 
let  them  find  whether  the  computed  results  for  the  unknown 
resistance  agree.  Let  them  find  the  resistance  of  a  cell,  a  bat- 
tery carbon,  a  miniature  incandescent  lamp  (cold),  a  telegraph 
sounder,  a  telephone  receiver,  a  transmitter,  the  primary  and 
secondary  coils  of  an  induction  coil,  a  commercial  transformer, 
an  electromagnet,  coils  of  galvanoscope  and  galvanometer,  am- 
meter, voltmeter,  a  dynamo  armature  and  field,  a  thread  of  mer- 
cury in  a  tube  fold  standard  ohm).  If  all  this  is  not  enough  to 
keep  an  eager  pupil  busy,  try  interchanging  the  battery  and 
galvanometer.  Other  exercises  might  take  up  specific  resist- 
ance, and  the  effect  of  temperature  on  resistance.  It  is  only 
necessary  to  get  the  class  as  a  whole  started  on  the  right  track, 
so  there  will  be  no  need  of  telling  each  pupil  separately  any- 
thing that  can  be  told  to  the  class  as  a  whole.  Before  long  a 
class  that  has  been  taught  by  this  method  can  safely  be  left  to 
itself  in  the  performance  of  exercises  described  in  the  textbook 
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as  the  training  they  have  had  in  following  instructions  dictated 
to  them  step  by  step  will  serve  them  well  in  following  printed 
instructions.  Indeed,  the  necessity  for  instruction  varies 
greatly  with  the  nature  of  the  subject,  and  the  same  is  true  of 
laboratory  work  itself.  The  management  of  classes  in  physics 
would  be  greatly  facilitated  if  the  fixed  divisions  of  the  time  into 
lecture,  recitation,  and  laboratory  work  could  be  done  away 
with.  In  such  a  subject  as  light,  laboratory  work  should  occupy 
a  large  part  of  the  students'  time,  while  the  laws  of  motion 
may  be  studied  with  scarcely  any. 

While  these  matters  I  have  brought  up,  I  have  meant  to  apply 
chiefly  to  large  schools,  still,  where  the  classes  are  10  or  less^ 
the  method  of  instruction  may  be  modified  in  the  case  of  a  few 
exercises  in  which  it  is  possible  to  make  one  or  two  pieces  of 
apparatus  suffice  for  the  whole  class.  In  such  cases  the  class 
may  gather  around  a  good-fiized  table,  and  one  pupil  "after 
another  pc^rform  the  essential  parts  of  the  experiment.  The 
apparatus  should  be  assembled  and  taken  apart  several  times, 
and  the  pupils  should  both  do  it  and  see  it  done.  Each  pupil 
may  take  his  own  readings.  Suppose  that,  in  testing  a  thermo- 
meter, only  one  steam  boiler  is  available.  This  should  be 
steamed  up  while  each  \ni\n\  is  taking  the  melting  point  of 
ice.  Then  the  therinoiueter  should  be  warmed  in  the  hand  or 
mouth  (perhaps  incidentally  taking  the  temperature  of  the 
body),  and  put  into  the  steam  dome  of  the  boiler. 
While  waiting  for  their  turn,  pupils  may  read  the  barom- 
eter, figure  what  the  true  boiling  point  should  be  and  make 
a  diagram  and  description  of  the  apparatus.  One  composition 
of  force  board  will  keep  a  class  of  10  busy,  the  dynamometers  or 
spring  balances  being  held  in  position  by  clamps.  After  all 
have  made  readings  and  diagrams  of  the  apparatus,  some 
changes  may  be  made  in  the  forces  and  their  points  of  applica- 
tion, and  a  new  case  recorded. 

If  we  are  to  give  physics  its  place  as  the  chief  and  funda- 
mental science  study  in  large  schools,  there  are  needed,  in  addi- 
tion to  the  reforms  we  have  been  discussing,  convenient  labora- 
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tories,  suitable  apparatus  and  trained  teachers,  who  are  allowed 
time  both  in  and  out  of  school  for  preparation.  Assuming  that 
there  has  been  allotted  to  the  physics  teacher  suflBcient 
laboratory  space  (and  this  is  far  greater  than  is  generally  pro- 
vided by  the  architect),  the  next  problem  is  to  obtain  good  work- 
ing apparatus,  one  piece  per  pupil  for  each  experiment.  As  an 
appropriation  sufficient  to  provide  appSiratus  for  the  entire  list 
of  exercises  in  the  course  is  seldom  made  at  one  time,  it  is  gen- 
erally best  to  use  the  money  as  far  as  it  will  go  in  procuring 
enough  apparatus  for  a  few  exercises  and  teach  by  the  labora- 
tory method  as  far  as  the  apparatus  will  allow.  Since  some 
of  the  simpler  apparatus  may  well  be  made  by  the  teacher,  a 
part  of  the  appropriation  should  be  spent  for  tools  and  raw 
material.  The  cost  of  stock  for  a  set  of  apparatus  for  25 
quantitative  and  several  qualitative  experiments  covering  the 
subject  of  light  is  less  than  f  1  a  pupil.  And  this  estimate  in- 
cludes a  few  things,  lenses,  prisms,  etc.,  which  the  teacher 
would  not  dream  of  making.  The  lack  of  equipment  should  not 
stand  in  the  way  of  an  mtroduction  of  the  laboratory  method  of 
teaching  physics.  In  asking  for  an  appropriation,  the  argument 
might  be  made  that  a  city  or  town  that  can  afford  to  employ 
a  science  teacher  can  not  afford  to  fail  to  supply  that  teacher 
with  tools  of  his  trade. 

However  small  the  annual  appropriation,  a  constant  attempt 
must  be  made  to  increase  the  equipment,  and  in  certain  portions 
it  should  be  complete,  with  apparatus  for  the  individual  pupil. 
Whatever  is  the  size  of  the  school,  there  should  be  an  appro- 
priation for  physics  just  as  surely  as  the  seasons  come  round. 
It  is  not  the  best  course  to  spend  this  all  in  one  lump  sum. 
Several  times  a  year  the  way  should  be  open  to  buy  supplies 
as  they  are  needed.  Is  there  a  large  business  anywhere  in 
which  the  year's  supply  is  contracted  for  and  purchased  at  one 
time?  Some  department  of  the  national  government  perhaps. 
You  all  know  what  is  the  effect  there  on  the  cost  of  production 
and  the  time  of  completion. 

The  class  laboratory  method,  then,  requires  a  complete  equip- 
ment for  any  exercise  attempted,  spare  periods  durmg  ^e\ioo\ 


672  UXIVBRSITY   OP  THE   STATE   OP   NEW   YORK  [DeC.  28 

sciences.  The  first  is  classification,  or  taxonomy,  an  important 
branch  of  knowledge;  but,  when  it  absorbs  the  whole  attention, 
as  it  did  less  than  20  years  «go,  in  our  schools,  it  gives  but 
meager  results,  as  some  of  us  know  by  experience. 

The  plan  of  mounting  and  labeling  plants  and  animals  was 
later  largely  replaced  by  the  study  of  types  or  examples.  This 
change  was  greatly  aided  in  this  country  by  Huxley  and  Martin's 
Elements  of  Biolo^,  since  followed  by  scores  of  other  works. 
This  led  to  a  more  thorough  understanding  of  the  structure  of 
plants  and  animals,  also  of  their  relationships,  than  the  exami- 
nation of  the  external  form  with  a  view  to  classifying  them. 
This  study  of  types  has  been  associated  in  teaching  with  evolu- 
tion, though  historically  the  latter  is  much  the  younger.  In  the 
study  of  evolution,  variations  in  domestic  and  wild  forms  of  ani- 
mal and  plant  life  and  their  adaptation  to  changed  or  changing 
environment  and  struggle  for  existence  divided  the  field  with 
embryology,  where,  working  on  the  basis  of  von  Baer's  law,  the 
attempt  was  made  to  reconstruct  the  ancestral  types  of  the  dif- 
ferent gronikJi  of  ]>hints  and  animals.  Today  we  may  find  these 
ideals,  togc^ther  with  the  physiologic  one,  separately  or  com- 
bined with  each  other  in  ecology'. 

Much  might  be  said  in  favor  of  emphasizing  the  physiologic 
ideal,  as  plants  and  animals  must  be  studied  as  living  organisms 
to  gain  a  full  understanding  of  the  many  problems  involved  in 
classification  and  morphology. 

As  we  always  have  the  poor  with  us  and  often  without  any 
fault  of  theirs,  so  we  have  teachers  of  science  whose  highest 
ideal,  in  practice  at  least,  is  to  get  as  many  pupils  through  the 
examinations  as  possible,  and  to  whom  the  teaching  of  old  exam- 
ination papers  takes  the  place  of  something  better.  I  said  it  is 
not  always  the  teachers'  fault,  for  they  are  often  given  insuffi- 
cient time  or  equipment,  and  real  science  is  not  a  subject  to  be 
swallowed  whole  and  disgorged  in  chunks  in  an  examination. 
Then  there  are  cases  where  the  school  authorities,  teacher  or 
pupils,  or  all,  may  be  unable  to  see  any  use  in  a  subject  which 
is  not  immediately  useful  and  capable  of  being  coined  into 
dollars. 


1901]  SECTION  MEETINGS  673 

There  are,  unfortunately,  among  the  university-trained  men 
who  are  teaching  in  high  schools  or  colleges,  too  large  a  number 
who  consider  the  work  of  teaching  a  bore  and  who  devote  their 
time  to  their  own  researches.  It  is  not  intended  to  decry 
research,  as  it  is  of  the  greatest  importance,  but  too  great  a 
devotion  to  it. 

In  elementary  work,  at  least,  the  pupil  is  of  much  more 
importance  than  the  subject;  but  there  are  those  who  are  more 
disturbed  if  they  can  not  present  the  subject  symmetrically  than 
they  would  be  to  know  that  they  were  developing  in  their  pupils 
a  positive  hatred  of  the  subject  and  the  worst  methods  of  study. 

There  are  two  principal  methods  of  conducting  laboratory 
work  and  many  variations.  In  one,  lectures  and  demonstrations 
precede  the  work  of  the  student,  and  the  time  in  the  laboratory 
is  devoted  to  the  verification  of  the  outlines  furnished  or  of 
reference  books  consulted.  In  the  other  observation  by  the 
pupil,  aided  by  brief  and  simple  questions,  is  made  the  prepara- 
tion for  consulting  reference  books  under  the  guidance  of  a  care- 
ful instructor,  who  aims  to  help  the  pupil  to  help  himself  rather 
than  to  tell  him  that  which  he  can  see  with  his  own  eves.  This 
is  followed  by  a  class  conference,  where  comparisons  are  made 
iind  notes  taken  to  help  in  looking  up  the  disputed  points.  Then 
the  instructor  call,  by  demonstrations  and  explanations,  supple- 
mc*nt  the  work  of  the  pupil.  Thus  the  pupil,  with  a  nucleus  of 
iiLs  own  carefully  sifted  observations  and  with  the  interest  gen- 
erally aroused,  attracts  facts  as  a  magnet  does  iron  filings.  The 
latter  method  requires  however  an  experienced  teacher  to  pre- 
vent discouragement  and  to  develop  the  pupil's  self-reliance. 

The  pupil  who  takes  up  a  science  for  the  first  time  after  reach- 
ing the  age  of  15  to  19,  as  we  often  find  the  student  doing  in 
college,  has  in  too  many  cases  been  taught  to  be  the  pas^^ive 
n*(ipient  of  the  ideas  of  the  book  or  instructor.  The  book  is  to 
him  a  fetish.  Many  of  us  have  undoubtedly  seen  some  of  these 
devotees  searching  (surreptitiously)  for  draw  inge  or  descriptions 
in  some  reference  work  and  sometimes  handing  in  pictures  of 
an  animal  of  a  different  species  from  the  one  which  they  were 
supposed  to  study. 
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The  extreme  method  used  by  Agassiz  in  his  training  of  in- 
vestigators has  unquestioned  advantages  in  killing  off  weak- 
lings, but  is  of  little  value  in  an  unmodified  condition  for 
younger  pupils.  The  pupil  needs  judicious  guiding  rather  than 
driving  or  being  left  to  his  own  resources.  The  teacher  should 
be  a  lover  of  nature  and  devoted  to  truth  for  truth's  sake;  at  the 
same  tiiue,  he  must  not  be  too  exacting  of  the  beginner.  Ah  the 
work  advances,  more  and  more  must  be  expected  of  the  pupil; 
better  description  and  more  accurate  drawings.  One  of  Agas- 
siz's  mottos,  **  Study  specimens  and  refer  to  books,"  gives  in  a 
nutshell  one  of  the  great  principles  of  zoologic  study. 

It  is  a  ph^asure  to  w^atch  each  pupil  for  some  glimpse  of  real 
interest  and  to  make  it  easy  for  him  to  take  a  second  and  many 
succeeding  steps  toward  independent  work.  Develop  his  in- 
dividuality whenever  possible.  The  laboratory  and  its  appli- 
ances, together  with  the  instructor,  should  be  simply  aids  to  in- 
dividual development. 

The  influence  of  a  single  enthusiastic  student  in  a  class,  who 
has  good  methods  of  work,  is  many  times  more  powerful  than 
that  of  the  instructor.  The  more  good  workers  in  a  class  the 
harder  it  is  for  the  indilTerent  to  remain  uninfluenced.  The  ad- 
vantages of  summer  schools  for  the  best  student  in  a  class  of 
college  students  can  hardly  be  overestimated,  as  during  the  suc- 
ceeding year  they  are  able  to  stimulate  their  associates  by  the 
better  work  and  broader  views  which  they  bring  back  with  them. 

In  th(»  time  usually  allowed  for  zoology  but  few  types  can  be 
studied;  but  the  more  or  less  superficial  examination  of  many 
related  forms  and  anatomic  preparations  as  soon  as  the  study 
of  each  type  is  comj)leted  will  prevent  the  narrowness  too  often 
associated  with  the  study  of  types  alone. 

Whenever  possible,  a  living  representative  of  each  group,  if 
not  the  animal  dissected,  should  be  examined;  and  for  this  pur- 
pose simph^  aquariums  and  vivariums  are  becoming  more 
necessary. 

In  a  few  places  salt-water  aquariums  are  s?uccessfully  main- 
tained with  the  advantage  that  the  habits  can  be  studied  by  the 
beginners,  and  material  for  research  kept  constantly  on  hand. 


1901]  SECTION  MEETINGS  ^>T5 

There  are  differences  of  opinion  as  to  whether  the  elementary 
work  in  biologj'  should  be  the  broad  and  somewhat  superficial 
examination  of  many  forms  before  the  minute  and  rig:()rous 
study  of  the  few  or  the  methods  should  be  exacting  from  the 
start. 

The  tendency,  as  you  well  know,  is  toward  the  so  called 
natural  history  method,  with  less  use  of  scalpel  and  microscope 
in  the  high  schools.  In  all  work  personal  observation  takes  the 
first  place,  followed  closely  by  comparison  and  experiment.  The 
spirit  of  investigation,  with  its  judicial  consideration  of  all  the 
facts,  should  not  be  ignored,  but,  whenever  and  wherever  pos- 
sible, cultivated  to  the  fullest  extent. 

Should  we  attempt  to  train  botanists,  zoologists,  or  physiol- 
ogists? If  so,  we  can  but  fail  in  most  of  the  cases.  If  we  are 
able  to  strengthen  the  enthusiasm,  help  to  form  correct  methods 
of  working  and  develop  fair-mindedness,  the  few  who  go  on  to 
advanced  work  will  be  able  to  choose,  each  for  himself,  the 
particular  field  of  work.  There  are  dangers,  on  both  sides,  in 
too  little  and  too  much  help  for  the  learner.  There  should  be 
no  sharp  transition  from  learning  to  investigating,  be  it  in 
science  or  in  life. 

Prof.  H.  S.  linville — I  am  much  impressed  by  one  point  of  T*rof. 
Morrill's,  that  is,  the  mistake  of  giving  laboratory  work  wholly 
into  the  charge  of  assistants.  The  instructor  who  gives  Hie 
course  should  also  have  control  of  the  laboratory  work  and  of 
the  assistants. 

Prof.  A.  J.  Oront — May  I  ask  whom  Prof.  Morrill  means  bv 
assistant? 

Prof.  A.  D.  Horrill — A  graduate  assistant  is  what  I  meant.  I 
have  such  an  assistant  that  does  all  the  work  that  can  be  triven 
to  him.  He  is  there  most  of  the  time,  and  it  works  verv  sue- 
cessfully.  I  have  studied  his  methods,  and  am  satisfied  with 
his  results  in  botany. 

Prof.  N.  A.  Harvey — One  thought  came  to  me  as  Prof.  Moi  rill 
was  speaking  about  the  changing  ideals  in  science  teaching. 
Perhaps  I  would  better  illustrate  it  by  carrying  the  matter  of 
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ideals  into  what  I  have  seen  applied  in  recent  years.  The  time 
the  reports  of  the  X-rays  experiments  were  being  applied,  col- 
lege graduates,  high  school  teachers,  normal  school  teachers 
were  all  teaching  X-ray  experiments.  And  then  wireless  teleg- 
raphy became  the  fashion,  and  college  graduates,  normal  teach- 
ers, and  high  school  teachers  devoted  their  time  to  that  branch 
of  science.  At  the  southern  end  of  Lake  Michigan  are  pro- 
nounced si)ecimens  of  sand  dunes.  Scientific  men  began  to 
study  them;  then  high  school  teachers  knew  about  them;  then 
the  teachers  in  the  high  schools,  normal  schools  and  elementary 
grades  began  teaching  sand  dunes.  All  schools  began  studying 
sand  dunes.  They  occupy  a  large  part  of  the  work  in  geography. 
It  may  be  the  proper  thing  to  do;  but  I  question  whether  that 
is  the  best  ideal  to  set  up  and  make  the  basis  of  the  study  of 
geography.  Somebody  in  the  Chicago  University  made  special 
-study  of  the  Chicago  plain;  but  since  then,  the  university  teach- 
ers, high  school  teachers  and  normal  teachers  are  all  studying 
the  Chicago  plain.  I  doubt  much  whether  this  ideal  we  set  up 
is  the  best  thing  to  do,  and  that  everything  we  have  done  before 
should  be  discarded  and  the  new  thing  taken  up.  Dr  Cowles 
published  an  excellent  paper  in  the  Chicago  Magazine  on  plant 
societies.  Teachers  are  studying  plant  societies;  universities, 
higli  schools  and  normal  schools  are  studying  plant  societies. 
Whether  the  thing  is  eminently  proper  and  should  be  taken  up 
and  made  so  much  of,  and  whether  the  things  we  have  been 
doing  previously  should  be  so  discarded,  I  will  not  undertake 
to  say.  It  seems  to  me  that  we  have  excellent  opportunities  to 
use  common  sense.     Science  means  common  sense. 

Prof.  C.  W.  Hargitt — I  want  to  say  a  word  regarding  one  point, 
namely,  the  importance  of  a  unified  and  harmonized  outlook  in 
the  work  of  science  teaching  in  college  and  schools.  The  paper 
<alled  attention  to  the  fact  that  sometimes  the  departments 
l)ecome  dilTerentiated,  and  ix^rhaps  lose  their  common  point  of 
view:  the  department  in  botany  perhaps,  or  in  zoology,  or  in 
physiology,  wher(%  exercising  his  interest  in  research  along  one 
•S]>ecial  line,  and  ignoring  nearly  every  other  part  of  the  biologio 
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work,  the  teacher  may  make  an  unwise  distinction.  I  believe- 
that  both  for  the  college  and  the  high  school,  the  idea  from  the 
point  of  view  of  general  biology  is  a  very  valuable  one,  and, one 
which  we  ought  not  to  discard.  And  the  teacher  can  be  trained 
with  the  ideal  that  there  are  fundamental  results  to  be  ob- 
tained, and  that  his  teaching  may  not  lose  sight  of  that  prin- 
ciple. We  can  get  more  harmonious  work  tham  if  we  start  out 
with  the  idea  that  physiology  is  the  only  thing  in  biology;  that 
botany  is  the  only  thing  in  biology,  etc. 

Now  it  seems  to  me  that  the  point  raised  by  Prof.  Harvey  is- 
not  a  very  serious  matter,  providing  there  is  a  broad  foundation 
back  of  it,  i.  e.,  that  there  is  more  in  physical  geography  than 
^^sand  hills;"  that  there  is  more  in  geology  than  the  "Chicago 
plain."  I  suspect  that  one  of  the  troubles  is  that  there  is  hick 
of  proper  balance.  That  is  a  tendency  in  these  days.  How- 
ever, when  we  are  brought  face  to  face  with  the  sand  hills,  )i<re 
is  something  concrete  and  directly  at  our  hand.  We  don't  hnve 
to  travel  to  study.  The  fault  in  the  past  in  such  work  is  that 
teachers  have  been  led  away  into  Europe,  the  Adirondacks,  the 
Rockies  to  get  illustrations;  and,  when  the  college  professor 
brings  them  face  to  face  with  these  things  at  their  own  duor, 
they  have  lost  sight  of  the  balance — the  relation  these  things 
sustain  to  the  entire  realm  of  nature.  The  danger  is  not  in 
taking  lessons  from  things  at  hand,  but  in  not  having  a  foun- 
dation back  of  them  that  will  put  them  in  their  appropriate 
relations.  The  fault  is  not  in  the  system,  but  in  its  proper 
adjustment  and  application. 

Prof.  F.  E.  Lloyd — It  appears  to  me  that  educational  fads  are 
not  altogether  to  be  deplored.  In  following  a  fad  for  a  time, 
we  may  at  least  believe  that  a  teacher  gets  many  new  ideas, 
becomes  acquainted  with  new  points  of  view,  and  with  new 
lines  of  thought.  A  teacher  who  may  be  accused  of  following 
a  fad  may  not  at  any  rate  be  accused  of  being  asleep;  and  on 
the  whole  he  is  better  off  for  the  stimulus.  We  may  have  no 
doubt  that  the  i)endulum  will  swing  back  again,  leaving  little 
or  no  harm  done,  and,  not  improbably,  considerable  good. 
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Prof.  Morrill — We  can  help  the  teachers  in  high  school  by  sug- 
gestions. Suggest  changing,  and  at  one  time  giving  wireless 
telegraphy,  and  at  another  time  something  else.  The  board 
may  be  very  anxious  that  pupils  shall  understand  wireless 
telegraphy.  In  that  case  I  should  use  every  effort  to  persuade 
the  board  to  let  me  have  more  time,  and  use  it  for  other  pur- 
I)osrs,  and  more  than  that  get  more  money  out  of  them  for 
what  I  considered  the  real  thing. 

Prof.  E.  B.  Callahan — The  reason  why  teachers  are  so  liable 
to  copy  the  work  done  by  advanced  teachers  is  that  they  have 
had  poor  preparation.  As  you  know,  laboratory  work  in  the 
sciences  is  a  new  thing.  I  think  you  will  find  that  the  teachers 
of  the  high  school  are  giving  you  the  highest  kind  of  praise 
when  they  copy  you;  and  they  follow  the  investigation  of  the 
sand  hills  because  they  think  it  is  the  best  thing  to  do.  The 
teacher  who  has  a  good  preparation  before  he  gets  into  the 
high  school  can  see  the  relation  very  well  and  is  not  so  liable 
to  copy. 

THC   THAKM\»  OF  A  SCIKNCK  TBACHBR  FOR  SECOIIDARY   SCHOOLS 

BY  rUOF.  N.  A.  HARVEY,  CHICAGO  (iLL.)  NORMAL  SCHOOL 

It  is  (\asv  to  sav  what  a  teacher  should  be.  He  should  have 
all  of  the  virtues  and  none  of  the  vices  of  the  greatest  men. 
The  dignity  of  Washington,  the  generalship  of  Napoleon,  the 
wisdom  of  Franklin,  the  statesmanship  of  Webster,  the  sym- 
pathy of  Lincoln,  the  eloquence  of  Phillips,  the  scholarship  of 
Oladstone,  the  business  ability  of  Morgan,  all  of  these  things 
enter  into  the  make-up  of  the  ideal  teacher.  But,  when  a  man 
is  found  who  possesses  any  small  proportion  of  them,  he  be- 
comes unavailable  for  teaching  at  fGO  a  month,  and  is  made 
l)resident  of  an  insurance  company,  or  railroad,  or  a  trust.  So 
our  teachers  are  not  and  will  never  be  ideal  teachers. 

In  a  high  school  the  teachers  must  be  the  very  best  that  .ire 
available.  I  feel  sure,  notwithstanding  the  prevalent  opinion 
to  the  contrary,  that  the  high  school  period  is  the  period  of  the 
greatest  influence  in  the  life  of  a  pupil.  It  is  a  more  important 
period  than  the  period  of  elementary  education,  for  it  is  at  this 
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time  that  the  outlook  of  the  pupil  on  life  becomes  enlarged 
beyond  his  immediate  surroundings,  and  he  begins  to  plan  for 
his  life  work  and  to  adopt  life  policies. 

A  teacher  of  science  in  a  high  school  ought  to  know  three 
things:  first,  his  subject-matter;  second,  the  psychologic  move- 
ments involved  in  learning  the  subject;  third,  the  principles  and 
the  art  of  teaching. 

No  one  questions  the  necessity  of  knowing  the  subject.  No 
one  admires  the  fulness  and  clearness  of  information  that  some 
teachers  possess  more  than  I  do,  though  I  think  there  is  a  ten- 
dency at  the  present  time  to  lay  so  much  emphasis  on  it  that 
we  are  inclined  to  exclude  other  things  of  equal  importance. 
Other  things  being  equal,  the  greater  amount  of  knowledge 
that  a  teacher  possesses,  the  better  he  will  teach.  It  is  an  evi- 
dent impossibility  for  a  teacher  to  know  the  details  of  his  sub- 
ject throughout  its  whole  extent,  but  he  must  have  such  a 
knowledge  of  it  as  to  furnish  a  background  for  the  particular 
phases  of  it  that  constitute  the  material  for  class  study.  His 
knowledge  must  be  much  more  extensive  than  he  expects  his 
pupils  to  have  after  they  have  finished  their  work  with  him. 
There  is  no  better  way  of  learning  a  subject  than  by  teaching 
it,  and  every  teacher  must  be  in  the  attitude  of  a  learner  as 
long  as  he  teaches.  I  would  suggest  a  possible  error,  though 
there  may  never  be  any  occasion  for  the  caution  I  present.  I 
question  the  wisdom  of  a  teacher  carrying  on  a  line  of  study 
that  is  foreign  to  the  work  of  his  class,  or  that  is  only  remotely 
connected  with  it.  There  is  always  so  much  connected  with 
the  subject  that  the  class  is  studying  that  the  teacher  does  not 
know  that  there  is  abundant  opportunity  for  the  exercise  of 
all  his  powers,  and  his  study  is  then  directly  beneficial  to  his 
class.  So  I  should  not  expect  a  teacher  to  know  every  fact  in 
the  whole  range  of  experience  before  beginning  to  teach.  A 
part  of  his  energy  would  better  be  devoted  to  something  else. 
The  teacher  of  botany  must  be  something  more  than  a  mere 
botanist.    He  must  be  a  teacher,  and  he  must  be  a  man. 

We  have  beard  much  in  recent  vears  of  the  necessity  for  the 
teacher^s  being  an  investigator.     The  justification  for  this  opin- 
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ion  is  the  belief  that  research  work  has  a  greater  educational 
effect  on  the  mind  of  a  student  than  the  ordinary  acquisition  of 
knowledge.  It  can  not  rest  on  the  assumption  that  there  is  not 
already  sufficient  knowledge  in  the  possession  of  the  world  to 
furnish  material  for  teaching,  nor  that  the  teacher  has  already 
learned  all  that  is  known  in  the  whole  domain  of  science. 

I  believe  as  strongly  as  anyone  in  the  value  of  research  work. 
1  would  have  every  exercise  an  exercise  in  research  or  produc- 
tive of  the  same  kind  of  value.  This  is  easily  possible  if  the 
teacher  keeps  textbooks,  reference  books  and  lectures  out  of 
the  way  of  the  class  till  they  have  had  an  opportunity  to  exer- 
cise their  powers  of  investigation  on  the  problems  that  the 
teacher  sets  before  them.  Where  a  teacher  lectures  to  his 
class  about  the  subject  yet  to  be  investigated  in  the  laboratory, 
or  assigns  lessons  from  a  book  before  laboratory  work  on  the 
same  subject  is  undertaken,  none  of  thjB  value  of  original  inves- 
tigation is  possible.  But  I  find  this  plan  recommended  in  some 
books  of  high  reputation. 

On  the  other  hand,  some  teachers  in  high  schools  are  so 
imbued  with  the  spirit  of  research  that  they  set  their  high 
school  students  to  work  on  research  problems,  believing  that 
thus  they  are  conforming  to  the  most  progressive  ideas  of  educa- 
tion. To  students  of  this  age,  with  no  more  training  in  methods 
than  they  have  had  and  no  more  knowledge  of  what  others  have 
done  and  said  in  similar  lines  than  they  possess,  the  conditions 
are  identical  with  that  of  a  class  under  the  instruction  of  a 
teacher  who  is  wholly  ignorant  of  the  subject  of  instruction. 

The  difference  in  the  two  cases  is  simply  this.  In  the  first 
case,  the  teacher  knows  what  the  pupil  is  trying  to  do,  what 
result  he  expects  him  to  get,  why  he  wishes  the  pupil  to  do  the 
work,  and  the  place  in  the  scheme  of  instruction  that  the  work 
occupies.  The  pupil  is  kept  from  doing  useless  things;  wasted 
energy  and  positive  mistakes  are  avoided. 

For  three  successive  years  I  taught  two  classes  in  physics. 
One  was  a  class  of  high  school  graduates  who  had  studied 
physics  with  textbooks  in  hand  and  in  laboratories  of  various 
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degrees  of  eflfieiency.  The  other  (*lass  had  never  studied  physics. 
The  two  classes  were  nearly  of  the  sanu*  size,  same  agis  used 
the  same  laboratory,  same  guides,  had  the  same  teacher,  same 
apparatus,  same  exercises.  In  about  seven  cases  out  of  10 
the  class  that  had  never  before  studied  physics  obtained  a 
result  that  was  more  nearly  accurate  than  was  the  result  ob- 
tained by  the  high  school  graduates.  The  recurrence  of  this 
phenomenon  for  three  successive  years,  under  circumstances  so 
peculiarly  favorable  for  comparison,  seems  to  justify  the  state- 
ment that  the  effect  of  textbook  study  in  connection  with  a 
laboratory  is  to  diminish  the  ability  of  pupils  to  obtain  accurate 
data  for  use  in  the  derivation  of  laws.  1  feel  sure  that  text- 
book study  in  biology  will  have  a  similar  effect,  though  the 
proof  of  the  proposition  will  be  more  difficult  to  obtain. 

This  discussion  has  somewhat  encroached  on  the  discussion  of 
the  other  elements  in  the  preparation  of  the  teacher,  for  I 
believe  that  no  one  who  has  made  a  careful  study  of  the  cont(*nt 
of  the  subject  and  the  principles  of  teaching  will  b(»  h»d  astray 
to  the  degree  that  I  have  indicated.  At  least  it  seems  to  me 
that  we  have  in  the  above  discussion  an  example  of  the  necessity 
for  the  preparation  of  a  teacher  in  other  things  than  subject- 
matter. 

Within  certain  limits,  all  minds  act  alike.  They  have  generic 
characteristics  in  common.  Therc^  are  general  laws  of  mental 
action  that  lie  at  the  basis  of  all  our  attempts  at  education. 
Education  would  be  impossible  if  it  were  not  for  this  common 
basis  of  thought.  A  teacher,  whose  business  it  is  to  incite  the 
inind  to  act  and  to  employ  its  self-activity,  must  from  the  nature 
of  the  case  know  what  are  the  laws  of  mental  action  and  growth. 
It  is  not  enough  to  know  in  a  mere  theoretic  way  what  x^sychol- 
ogists  have  formulated  concerning  the  operations  of  the  mind. 
Jt  is  necessary  to  know  how  to  bring  the  mind  of  the  child  into 
the  presence  of  the  subject-matter  in  such  a  way  that  its  activity 
shall  be  aroused,  and  growth  result. 

This  is  the  thing  which  makes  the  difference  between  the 
teacher  and  the  mere  scholar;  between  the  artist  and  the  artisan 
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in  school  work;  between  the  one  who  looks  at  the  logical  devel- 
opment of  the  subject  and  the  one  who  sees  the  psychologic 
movement  of  the  learner;  between  the  one  who  teaches  the  sub- 
ject and  the  one  who  teaches  the  child;  between  the  one  who  gets 
his  methods  from  a  book  and  the  one  whose  method  is  deter- 
mined  by  the  mental  movement  involved  in  education.  The  day 
has  gone  by  when  it  is  possible  to  maintain  that  knowledge  of 
the  subject  is  sufficient  preparation  for  teaching  it.  There  is 
just  as  much  necessity  for  the  application  of  pedagogic  princi- 
ples in  the  high  school  as  there  is  in  the  elementary  school. 

Granting  that  good  teachers  do  not  just  happen,  we  must 
allow  that  there  is  necessity  for  preparation.  There  are  several 
ways  in  which  preparation  may  be  made.  There  are  normal 
schools  whose  sole  aim  is  to  prepare  teachers  for  their  work, 
and  they  seem  to  be  justifying  their  existence.  As  a  strictly  pro- 
fessional school,  the  normal  school,  from  its  very  nature,  takes 
precedence  of  all  other  kinds  of  schools  for  the  preparation  of 
teachers.  The  thing  that  a  normal  school  undertakes  to  do  is  as 
necessary  for  the  training  of  a  high  school  teacher  as  it  is  for 
the  training  of  a  grade  teacher. 

It  is  commonlv  believed  that  the  limitations  of  normal  schools 
render  them  incapable  of  training  teachers  for  the  high  schools, 
and  that  they  should  limit  their  efforts  to  the  preparation  of 
grade  teachers.  There  is  some  justification  for  this  opinion.  In 
my  own  experience  as  a  teacher  of  science  in  a  normal  school,  I 
am  unable  to  call  to  mind  three  teachers  whom  I  could  conscien- 
tiously recommend  as  teachers  of  science  in  a  first  class  high 
school.  It  is  true  that  many  of  my  former  pupils  are  teaching 
very  successfully  in  high  schools,  but  they  owe  little  to  the  nor- 
mal school  for  preparation  in  their  special  work.  This  condition 
is  not  inherent  in  the  constitution  of  a  normal  school.  The  great 
demand  on  normal  schools  for  the  training  of  grade  teachers  and 
the  relatively  small  number  of  teachers  in  any  one  subject 
demanded  by  high  schools  have  rendered  it  inadvisable  for  nor- 
mal schools  to  lay  emphasis  on  the  high  school  work.  I  think 
it  will  be  admitted  by  everyone  that,  as  at  present  organized, 
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normal  schools  do  not  give  sufficient  preparation  for  the  teach- 
ers of  science  in  high  schools. 

The  next  thing  is  to  seek  for  teachers  that  have  been  trained 
in  colleges  and  universities.  This  does  not  constitute  an  ideal 
preparation  for  the  teaching  of  science.  The  college-trained 
teacher  has  some  very  serious  limitations.  In  the  first  place,  he 
is  likely  to  be  so  wrapped  up  in  the  matter  of  his  subject  that  he 
teaches  the  subject  rather  than  the  pupils.  He  is  unconscious 
of  the  fact  that  teaching  is  anything  except  the  imparting  of 
knowledge.  His  teaching  is  likely  to  partake  of  the  nature  of 
the  pouring-in  process.  He  looks  at  the  subject  from  the  stand- 
point of  adult  logic  instead  of  child  psychology.  His  methods 
are  likely  to  be  copied  without  serious  attempt  at  adaptation 
from  the  teachers  in  college;  and  in  many  cases  these  are  known 
to  be  very  poor  models  to  copy  from.  In  fact,  in  the  absence  of 
knowledge  of  the  principles  of  pedagogy,  it  is  a  serious  question 
if  the  great  amount  of  detailed  knowledge  of  subject-matter  that 
he  is  popularly  supposed  to  possess,  and  which  is  generally 
regarded  as  the  one  redeeming  quality  of  a  college-trained 
teacher,  is  not  a  positive  disadvantage  instead  of  a  help.  Com- 
paring the  college-trained  teacher  with  a  normal-trained  teacher, 
it  is  a  choice  between  two  evils.  Given  one  of  the  smaller  high 
schools,  in  which  one  or  two  teachers  do  most  of  the  teaching, 
and  each  teacher  teaches  seven  or  eight  different  subjects  in  a 
day  (and  this  represents  the  greater  number  of  high  schools  in 
the  country)  and  I  think  the  normal-trained  teacher  has  proved 
himself  decidedly  superior.  Where  the  school  is  of  such  a  nature 
that  the  teaching  of  one  person  can  be  confined  to  a  single  sub- 
ject, the  limitations  of  a  college-trained  teacher  are  not  so 
apparent.  But  so  serious  are  they  that  I  have  been  reliably 
informed  by  high  school  principals  of  much  experience,  that 
they  expect,  as  an  ordinary  thing,  the  first  two  years'  teaching 
of  a  college-trained  teacher  to  be  a  failure.  I  suspect  that  ev(*ry 
teacher  who  looks  back  at  his  first  two  years'  work  and  who 
has  attained  a  recognized  proficiency  in  teaching,  will  be  willing 
to  acknowledge  that  two  years  are  a  low  estimate. 


084  UNIVERSITY    OF   THE    STATE    OF    NEW    YOKK  [DeC.   28 

It  is  true  tliat  the  last  few  years  have  shown  a  rapid  increase 
in  the  nuinb(*rof  college-trained  teachers  that  have  been  brought 
into  the  high  schools.  Observation  of  the  fact  in  four  states 
has  indicated  to  me  that  this  has  not  been  from  a  spontaneous 
recognition  on  the  part  of  school  boards  or  school  principals  of 
the  superiority  of  college-trained  teachers,  but  has  been  brought 
about  by  a  kind  of  influence  on  the  part  of  universities  of 
scarcely  a  legitimate  kind,  in  refusing  to  place  high  schools  on 
an  accredited  list  unless  they  were  provided  with  college- 
trained  teachers. 

There  are  three  alternatives,  or  perhaps  I  ought  to  say  four, 
bv  which  better  trained  teachers  mav  be  secured.  Two  are  at 
present  available,  and  two  need  a  modification  of  agencies 
already  existing.  First,  normal  schools  may  modify  their  con- 
stitutions in  order  to  meet  the  demands  for  high  school  work. 
The  plan  at  prestait  under  consideration  for  the  Chicago  Normal 
School  is  that  the  present  two  years'  course  shall  be  distributed 
over  three  years  and  shall  be  required  of  high  school  teachers 
just  as  it  is  now  of  candidates  for  the  elementary  schools;  but  in 
this  distribution,  there  is  an  opportunity  for  the  candidate  to 
carry  on  a  spi^cial  line  of  work  two  hours  a  day  for  two  years  in 
the  subject  he  may  wish  to  teach  in  the  high  school.  If  that  is 
biology,  for  examjile,  there  may  be  a  proper  division  of  this  tini(» 
among  the  following  groups  of  subjects:  technic,  including 
the  theory  and  practice  of  microscopy,  microtomy,  photography 
and  jirojection;  second,  systinnatic  botany,  morphology,  physi- 
ology and  ecology;  third,  syst(*matic  zoology,  morphology, 
f  nibryology  and  ostc^ology.  The*  methods  may  include  labora- 
tory work,  textbooks,  lectures,  readings,  recitations,  with  special 
attention  to  the  subjects  that  constitute  an  ideal  high  school 
course,  and  the  psychologic  mov(»m(*nt  involved  in  scientific 
leaching.  It  is  not  likely  that  this  plan  will  be  adopted.  The 
additional  equii)m(*nt  and  exjiensc*  would  not  be  very  great,  but 
the  number  of  teachers  of  biology  d(»manded  by  the  needs  of  the 
Chicago  high  schools  is  so  small  that  it  would  be  scarcely  worth 
the  effort. 
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The  second  plan  is  tbat  universities  shall  so  modify  their 
fowrses  in  pedagogy  that  there  shall  not  be  the  absolute  divorce 
L  which  now  exists  between  the  theory  of  education  and  the  prac- 
tice of  teaching.  So  far,  the  pedagogic  courses  of  universities 
have  not  seemed  able  to  hold  their  own  with  the  vigorous 
Jiggres8iv€*ness  of  the  other  subjects.  Th(»re  has  been  quite  gen- 
i  ral  lack  of  appreciation  of  the  pedagogic  courses  by  other 
departments,  that  has  exercised  anything  but  a  benign  influence 
on  the  teaching  of  university  students. 

Third,  the  teacher  may  get  his  knowledge  of  his  six^cial  sub- 
ject in  the  university  or  college,  and  his  i)edagogic  training  in 
the  normal  school.  The  normal  school  is  a  professional  school, 
(standing  in  this  respect  with  the  schools  of  medicine  and  law. 
We  should  expect  that  the  best  results  would  be  obtained  by 
giving  the  university  training  first,  followed  by  the  normal 
school  work.  In  practice  it  is  found  that  the  reverse  order 
works  better.  It  makes  a  great  difference  in  the  t(»aching  of  a 
subject  whether  it  is  learned  in  the  light  of  great  educational 
principles,  or  whether  it  is  viewed  from  a  different  standpoint. 
Students  who  are  well  grounded  in  the  principles  of  teaching  are 
able  to  see  what  is  involved  in  particular  methods,  and  are  able 
to  criticize  intelligently  the  materials  and  methods  offered  in 
universities.  On  this  account,  I  am  reliably  informed  that  nor- 
mal school  graduates  are  not  always  considered  the  most  desira- 
ble students  in  universities. 

It  seems  to  me  that  the  last  is  the  most  advantageous  plan 
for  securing  better  trained  teachers  for  the  high  schools.  In 
Wisconsin  there  is  an  arrangement  by  which  normal  school 
graduates  may  enter  the  state  university  in  the  junior  year,  thus 
being  put  at  no  disadvantage  with  students  who  go  directly  to 
the  university  from  the  high  school.  If  this  policy  were  made 
general,  I  think  the  matter  of  teachers  for  the  high  schools 
would  be  quite  satisfactorily  adjusted.  Scarc(*ly  any  other 
arrangements  would  be  needed. 

In  all  our  discussion  of  this  subject,  we  must  understand  that 
a  large  part  of  the  teacher's  preparation  and  the  best  part  of  it 
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must  be  made  while  the  teacher  is  engaged  in  teaching.  The 
teacher  who  knows  it  all  when  he  begins  is  hopeless  from  the 
start.  He  must  be  imbued  with  the  spirit  that  thirsts  for  knowl- 
edge, and  he  must  have  right  views  of  what^constitutes  educa- 
tion. Given  these,  there  is  hope  for  almost  anyone,  no  matter 
from  what  school  he  has  come,  and  without  them,  there  is  little 
prospect  of  anything  but  the  most  meager  usefulness  in  the  field 
of  education. 

Prof.  F.  E.  Lloyd — I  have  only  to  say  that  I  agree  with  the 
speaker  in  the  main.  There  is  however  one  point  on  which  I 
wish  to  take  issue.  Prof.  Harvey  appears  to  be  misinformed  in 
regard  to  Teachers  College,  for  we  are,  in  that  institution,  trying 
to  do  the  very  thing  he  thinks  we  are  not,  namely,  to  prepare 
teachers  in  the  best  possible  manner  for  high  school  teaching. 
And  we  believe  that  the  results  already  attained  justify  the 
claim.  We  feel  that  Teachers  College  can  meet  the  practical 
demands  for  the  preparation  of  the  high  school  teacher  of  the 
kind  who  can  satisfy  the  ideals  set  forth  by  Prof.  Harvey. 

Prof.  A.  J.  Orout — I  have  some  personal  knowledge  of  the 
matter,  and  wish  to  second  what  Prof.  Lloyd  says.  I  think  he  is 
fairly  justified.  I  only  wish  however  that  all  the  teachers  at 
Teachers  College  had  Prof.  Lloyd's  judgment  in  selecting  people 
who  can  teach. 

With  reference  to  the  pedagogy  of  college  professors,  my  expe- 
rience from  personal  observation  has  been  that  a  great  amount 
of  poor  teaching  is  in  the  college.  One  professor  said  to  me 
that  it  was  so  discouraging  to  call  up  man  after  man,  and  have 
him  fail,  that  he  preferred  to  keep  on  talking. 

Prof.  C.  W.  Hargitt — I  would  like  to  suggest  that  our  friends 
can  help  normal  schools  in  this  direction  by  emphasizing  one 
of  the  deficiencies  of  normal  school  teachers.  In  our  state  we 
have  a  good  many  normal  schools,  and  most  of  them  do  not  give 
anything  like  adequate  preparation  for  the  teaching  of  the 
sciences — one  term  in  botany,  one  in  physics  and  one  in  physi- 
ology. I  have  found  that  the*  pupils  coming  to  the  university 
from  the  normal  school  are  not  so  well  prepared  in  science  as 
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the  average  pupil  coming  from  the  high  school.  This  is  a  mistake 
on  the  part  of  the  normal  school,  and  one  which  I  think  is  in  the 
power  of  those  having  control  of  the  normal  school  to  correct. 
There  are  normal  teachers  here  who  can  confirm  w^hat  I  eay. 
It  is  a  mistake  to  give  teachers  the  impression  that  with  one 
tenn  in  chemistry,  tbey  can  go  out  and  teach  chemistry  scientific- 
ally. 

Prof.  Grant  Karr — Prof.  Karr  speaks  of  high  school  graduates, 
and  continues:  Most  of  their  work  is  textbook  work,  and  that 
would  give  some  reason  for  their  lack  of  preparation.  As  for 
college  graduates,  I  have  had  some  of  those  to  deal  with  in  my 
work  as  superintendent  of  a  normal  practice  school.  I  have  had 
to  deal  with  graduates  of  different  colleges  and  universities. 
These  young  people  come  to  us  to  get  some  knowledge  of  how 
to  teach.  Strange  as  it  may  seem,  they  do  not  get  along  any 
better  with  their  practice  work  in  the  first  few  weeks  than  the 
average  student  who  has  done  the  regular  normal  school  work. 
But  such  students  are  usually  better  in  the  long  run. 

Some  of  them  seem  to  have  such  an  abundance  of  knowledge, 
and  are  so  deficient  in  ability  to  organize  such  a  great  fiood  of 
knowledge  as  to  be  seriously  impeded  in  their  work  as  teachers. 
One  young  lady,  in  particular,  a  college  graduate  whom  I  have 
in  mind,  was  an  entire  failure  at  first,  but  after  15  weeks  got 
hold  of  herself,  and  did  much  better  work.  Elementary  methods 
and  high  school  methods  are  the  same  essentially,  though  there 
may  be  phases  in  which  they  appear  to  differ  very  much.  Col- 
l^g^  graduates  get  hold  of  the  practical  work  of  teaching  with 
little  less  effort  than  the  person  who  has  had  less  academic 
preparation.  It  seems  to  me  that  to  get  the  highest  develop- 
ment in  the  prospective  teacher,  it  is  necessary  for  the  high  school 
teacher  to  know  something  of  the  teacher's  work  in  the  grades. 
In  that  way  he  will  come  to  understand  method  in  its  totality, 
as  a  principle.  A  preparation  work  that  takes  place  in  the 
grades,  such  as  is  provided  in  most  normal  schools,  is  a  valuable 
foundation  for  high  school  teaching,  and  could  be  made  use  of 
with  profit  by  high  school  teachers. 
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Section  C.  EARTH  SCIENCE 

REPORT  OF  THE    COMMITTEE   OF   SEVEN 

I'UESEXTEI)    BY    PUOF.   RICHAUD    E.    DODGE,  .TEACHERS   COLLEGE, 

NEW   YORK 

At  the  last  annual  meeting  of  the  New^York  State  Science 
Teachers  Association,  the  following  resolution  was  adopted: 

Moved,  that  the  earth  science  section  of  the  New  York  Stiite  Science 
TeacliersAsscK'iation  re<iuest  the  president  to  appoint  a  committee  of  seven 
to  consider  tlie  preparation  of  a  series  of  exercises  and  suggest  a  course 
of  study  for  public  and  high  school  lalwratorj'  and  field  work,  and  reiwrt 
at  our  next  annual  meeting. 

In  accordance*  with  that  resolution,  the  following  connnittee 
was  appointed  by  the  president  in  the  late  spring  and  early 
summer:  Richard  E.  Dodge,  chairman,  Teachers  College,  New 
York;  Frank  Carney,  Ithaca  High  School;  W.  W.  Clendennin, 
Wadleigh  High  School,  New  York;  C.  Stuart  Gager,  New  York 
State  Normal  College*,  Albany;  P.  F.  Piper,  Central  High  School, 
Buffalo;  Principal  George  H.  Walden,  Rochester;  C.  F.  Wheelock, 
H(*ad  Insi)ector,  Regents  office,  Albany. 

Of  this  committee,  Mr  Pip(*r  has  withdrawn  because  of  illness, 
and  two  m(*mb<*rs  hav<»  made  no  detailed  suggestions.  The 
report  that  is  lu^nnvith  submitted  contains  the  opinions  of  four 
members  only  of  the  committee.  Owing  to  the  lateness  in  ap- 
pointing the  committ(*e,  no  work  could  be  taken  up  before  Aug. 
1.  Aug.  8  a  letter  was  sent  to  each  member  of  the  eomniittee 
as  it  then  exist(Hl,  asking  him  to  fi(»nd  to  the  chairman  replies 
to  th(»  following  (pic^stions,  previous  to  Oct.  10,  1901. 

1  Sliall  we  organize  a  course  hasifl  on  the  report  of  the  eommittee  of 
the  National  Educational  Association  or  on  the  plan  outlined  in  the 
Armlrmiv  SyUahuH  of  1IHH>? 

2  Shall  we  plan  a  course  that  will  call  for  a  ye^ir's  work  in  eartli  science 
and  hence  contain  more  of  the  geologic  phase  of  physical  geography  than 
the  course  outlined  in  syllabus  for  VM^Vi 

'^  Shall  we  ivcommend  that  the  course  in  geology  be  not  included  in 
syllabus  for  11K>5? 

4  Shall  we  plan  a  course  for  college  entrance  and  indicate  therein  the 
special  parts  that  should  be  omitte<l  if  the  course  is  to  be  given  in  the  first 
or  second  year  of  the  high  school,  thereby  fulfilling  a  double  pun^ose? 
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5  Will  you  kindly  take  either  the  course  suggested  by  the  committee  of 
tlje  National  Educational  Association  or  the  course  of  the  syllabus  for  1900 
as  a  basis,  and  indicate  what  should  be  included  in  a  course  that  will,  to 
your  mind,  best  fill  the  conditions  recommended,  and  your  answers  to 
questions  1,  2,  3,  4  and  send  this  to  me  to  Teachers  College,  Columbia  Uni- 
versity not  later  than  Oct.  10,  1901?  Do  not  of  course  consider  yourself 
limited  to  topics  included  in  these  reports;  make  as  many  additions  or  sub- 
stitutions as  j'ou  desire. 

fi  Will  you  please  indicate  in  your  course  by  check  or  by  some  simple 
rnenn^  the  points  that  j'ou  believe  should  be  illustrated  or  amplified  by 
laboratory  or  field  exercises?  This  will  give  us  a  basis  for  organizing  the 
exercises  later. 

Owing  to  the  small  amount  of  time  available  for  committee 
work,  the  committee  has  decided  to  present  merely  a  course  of 
study  this  year.  The  chairman  has  had  in  mind  not  only  the 
question  of  presenting  a  practical  course  of  study  in  geograi)liy 
for  high  schools,  but  also  a  course  of  study  w  hich  should  improve 
on  the  present  requirements  of  the  Regents,  and  at  the  same 
time  meet  the  requirements  in  physical  geography  as  outlined 
by  the  College  Entrance  Examination  Board  of  the  Middle  States 
and  Maryland,  requirements  which  are  herewith  pres(Mited  as  a 
basis  of  consideration. 

Physical  geography 

The  requirement  in  physical  geography  is  bas(*d  on  the  report 
of  the  committee  on  physical  geography  of  the  science  depart- 
ment of  the  National  Educational  Association. 

The  following  outline  includes  only  th(*  most  essential  facts 
and  principles  of  physical  geography,  which  must  be*  studied  in 
the  classroom  and  laboratorv.  The  material  is  for  the  most 
part  common  to  the  leading  textbooks,  though  it  should  be  recog- 
nized that  no  adequate  laboratory  manual  is  at  present  avail- 
able. The  order  of  presentation  is  not  essential;  it  is  recom- 
mended, however,  that  the  topics  be  treat(»d  in  general  in  the 
order  given. 

Outline 

Recognizing  that  the  fi(*ld  of  physical  geography  in  secondary 
schools  should  include  {a)  the  earth  as  a  globe,  {h)  X\w  oc(»an, 
(c)  the  atmosphere,  and  {(J)  the  land,  the  following  outline  is 
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planned  to  cover  these  several  large  topics,  with  the  further 
recommendation  that  the  time  allowance  be  proportionally  in- 
creased in  the  order  named. 

EARTH  AS  A  GLOBE 

Shape  of  earth,  how  proved,  consequences  of  shape 

Size.    How  earth  is  measured;  effects  of  size 

Kotation:  character  of  motion;  latitude,  longitude,  and  time 

Revolution:  rate,  path  and  direction 

Magnetism:  compass,  poles,  variation 

Map  projection 

OCEAN 

Form,  divisions,  and  general  characteristics  of- the  ocean 
Depth,  density,  temperature  of  ocean  waters 
Characteristics  of  ocean  floor 
Distribution  of  life  in  oceans 
Movement  of  ocean  waters 

Waves — cause  and  effect 

Currents — causes,  proofs  of  causes,  important  currents,  effect 
of  currents 

Tides — character  of  motion,  cause  of  tides,  variation  of  tides, 
bores 
Work  of  ocean 

Classes  of  shore  lines  and  importance  of  shore  lines 

ATMOSPHERE 

Composition  and  oflices  of  atmosphere 
Instruments  used  in  study  of  atmosphere 
Temperature 
Source  and  variation  of  atmospheric  temperatures 
Isothermal  charts  of  world,  January  and  July,  with  special 
study  of  isotherms  of  northern  and  southern  hemispheres, 
of   location   of   heat   equator,   of   cold   pole,   of    crowded 
isotherms,  etc. 
Pressure 
Measurement  of  pressure 
Use  of  pressure  in  altitude  determinations 
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Relation  to  temperature 

Study  of  isobars  on  United  States  weather  map 

Distribution  of  pressure  over  world  in  January  and  July 

Relation  of  isobars  to  isotherms 
Circulation  of  atmosphere 

Winds,  classes,  directions,  causes,  effects 
Moisture 

Source,  fotms  of,  measurement  of,  precipitation 
Storms 

Paths  and  characters  of  storms  of  eastern  United  States 

Daily  weather  at  different  seasons 

Relation  of  storms  to  general  weather  conditions 

Relation  of  weather  to  climate 

LAND 

General  features  of  land  as  compared  with  ocean 

Distribution  of  land 

Map  representation  of  topography 

Changes  in  land  forms,  effects  of  elevation  and  depression 

Plains 

Kinds  of  plains 

Characteristics  of  different  kinds 

Development  of  plains 

Coastal  plain  of  eastern  United  States  in  parts 

Alluvial  plains,  their  formation  and  importance 

Relation  of  life  conditions  to  different  forms  of  plains 
Plateaus 

Young  plateaus 

Dissected  plateaus 

Old  plateaus 

Broken  plateaus 
Mountains 

Block  mountains 

Folded  mountains 

l>omed  mountains 

Massive  mountains 
Volcanos 

Distribution 

Character  of  at  different  stages 
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Rivers 

Life  liistorv  of  river — work  of  rivers,  topography  of  valleys 
at  diffeiviit  stages;  lakes  and  lake  basins 

Revived  rivers 

Drowned  vallevs 

The  great  drainage  basins  of  the  I'nited  States 
Glaciers 

Existing  ice  sheets 

Kinds  of  glaciers 

Work  of  glaciers 

Charactc^'istics  of  glaciat(»d  area  of  northern  Ignited  States 

SUMMAUY 

Relation  of  man,  plants,  and  animals,  to  climate,  land  forms, 

and  oceanic  areas 

The  ontline  given  can  but  pn^sent  the  larger  topics  to  be 
covered,  and  in  a  way  sugg(*st  the  point  of  view  desired.  Each 
topic  should  be  treated  so  as  to  show  its  causal  relations  to 
other  tojiics,  and  so  far  as  possible  the  effects  of  earth  features 
on  life  conditions  should  be  emphasized. 

The  candidate's  preparation  should  include:  (1)  The  study  of 
one  of  the  leading  secondary  textbooks  in  physical  geography, 
that  a  knowledge  may  be  gained  of  the  essential  principles,  and 
of  well  selected  facts  illustrating  those  principles.  (2)  Indi- 
vidual laboratory  work  comprising  at  least  40  exercises  selected 
from  a  list  not  very  diffi^rent  from  the  one  given  below.  From 
one  third  to  one  half  of  Uw  candidate's  classroom  work  should 
be  devoted  to  laboratory  ex(M*cis(»s.  In  the  autumn  and  spring 
field  trips  should  take  the  i)lace  of  laboratory  exercises. 

List  of  possible  crerclscs 

NumbcMs  in  pareutlwsis  indicate  tlie  value  that  should  be  plven  in  esti- 
inariu^  the  total  number  of  40. 

WORLD  AS  A  OIi<^)BE 

i'onstruct  a  diagram  showing  inclination  of  earth's  axis,  and 
elTects  of  an  axis  at  right  angles,  and  parallel  to  plane  of 
orbit     (1) 
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Cause  of  day  and  night,  and  extent  of  sunlight  over  surface     (1) 

Construct  a  diagram  showing  position  of  earth,  moon,  sun,  at 
the  several  phases  of  moon     (1) 

Construct  a  series  of  lines  to  one  adopted  scale,  showing  circum- 
ference and  diameter  of  earth,  and  distance  of  several  leading 
large  cities  from  New  York     (1) 

Determination  of  latitude,  north  and  south  line  and  high 
noon     (1) 

OCEAN 

Study  of  ocean  current  maps     (1) 

Study  of  tide  charts     (1) 

Study  of  types  of  shore  lines     (2) 

Study  of  position  of  lighthouses,  life-saving  stations,  and  large 

cities  in  relation  to  southern  Atlantic  shore     (1) 
Study  of  map  of  world  showing  hights  of  land  and  depth  of 

sea     (1) 
Explain  selected  steamer  routes  across  Atlantic  and  Pacific    (1) 

ATMOSrHERE 

Determination  of  altitude  of  hill  by  barometer     (1) 

\  )etermination  of  dew  point     (1) 

Comparison  of  January  and  July  temperatures  at  40^  n.  and  s. 

lat.     (2) 
Location  and  migration  of  heat  equator  and  cold  pole     (2) 
Comparison  of  temperature  over  land  and  water  at  different 

seasons     (2) 
Study  distribution  of  wind  systems  by  seasons,  and  compare 

with  pressure  conditions     (2) 
Make  isotherm  and  isobar  maps  from  furnished  data    (2) 
Find  average  wind  directions  about  a  storm  center     (1) 
Making  of  complete  weather  maps  from  furnished  data     (2) 
Study  distribution  of  cloudiness  and  rainfall  about  a  storm 

center     (1) 
Predict  weather  conditions  from  data  furnished     (1) 
Find  average  rate  and  direction  of  motion  of  storm  centers    (1) 
Study  of  condition  of  "  cold  waves  ■'  and  **  northeasters  "     (1) 
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Rivers 

Life  history  of  river — work  of  rivers,  topography  of  valleys 
at  different  stages;  lakes  and  lake  basins 

Revived  rivers 

Drowned  valleys 

The  great  drainage  basins  of  the  United  States 
Olaeiers 

Existing  ice  sheets 

Kinds  of  glaciers 

Work  of  glaciers 

Characteristics  of  glaciated  area  of  northern  United  States 

SUMMARY 

Relation  of  man,  plants,  and  animals,  to  climate,  land  forms, 

and  oceanic  areas 

The  outline  given  can  but  present  the  larger  topics  to  be 
covered,  and  in  a  way  suggest  the  point  of  view  desired.  Each 
topic  should  be  treated  so  as  to  show  its  causal  i-elations  to 
other  topics,  and  so  far  as  possible  the  effects  of  earth  features 
on  life  conditions  should  be  emphasized. 

The  candidat(»'s  i»rei>aration  should  include:  (1)  The  study  of 
one  of  the  leading  secondary  textbooks  in  phj'sical  geography, 
that  a  knowledge  may  be  gained  of  the  essential  principles,  and 
of  well  selected  facts  illustrating  those  principles.  (2)  Indi- 
vidual laboratory  work  comi)rising  at  least  40  exercises  selected 
from  a  list  not  very  diff(n-ent  from  the  one  given  below.  From 
one  third  to  one  half  of  the  candidate's  classroom  work  should 
be  devoted  to  laboratory  ex(M-cises.  In  the  autumn  and  spring 
field  trips  should  take  the*  place  of  laboratory  exercises. 

Lht  of  poftfiihle  crercises 

Numbers  in  parenthesis  liullfate  tlie  value  tliat  should  be  given  in  esti- 
mating tlie  total  number  of  40. 

WOULD  AS  A   GLOBR 

Construct  a  diagram  showing  inclination  of  (»artlfs  axis,  and 
effects  of  an  axis  at  right  angh»s,  and  ])arallel  to  plane  of 
orbit     (1) 
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Cause  of  day  and  night,  and  extent  of  sunlight  over  surface     (1) 

Construct  a  diagram  showing  position  of  earth,  moon,  sun,  at 
the  several  phases  of  moon     (1) 

Construct  a  series  of  lines  to  one  adopted  scale,  showing  circum- 
ference and  diameter  of  earth,  and  distance  of  several  leading 
large  cities  from  New  York     (1) 

Determination  of  latitude,  north  and  south  line  and  high 
noon     (1) 

OCEAN 

Study  of  ocean  current  maps     (1) 

Study  of  tide  charts     (1) 

Study  of  t^'pes  of  shore  lines     (2) 

Study  of  position  of  lighthouses,  life-saving  stations,  and  large 

cities  in  relation  to  southern  Atlantic  shore     (1) 
Study  of  map  of  world  showing  hights  of  land  and  depth  of 

sea     (1) 
Explain  selected  steamer  routes  across  Atlantic  and  Pacific    (1) 

ATMOSPHERE 

Determination  of  altitude  of  hill  by  barometer     (1) 

Determination  of  dew  point     (1) 

Comparison  of  January  and  July  temperatures  at  40^  n.  and  s. 

lat.     (2) 
location  and  migration  of  heat  equator  and  cold  pole     (2) 
('omparison  of  temperature  over  land  and  water  at  different 

seasons     (2) 
Study  distribution  of  wind  systems  by  seasons,  and  compare 

with  pressure  conditions     (2) 
Make  isotherm  and  isobar  maps  from  furnished  data     (2) 
Find  average  wind  directions  about  a  storm  center     (1) 
Making  of  complete  weather  maps  from  furnished  data     (2) 
Studv  distribution  of  cloudiness  and  rainfall  about  a  storm 

center     (1) 
Predict  weather  conditions  from  data  furnished     (1) 
Find  average  rate  and  direction  of  motion  of  storm  centers    (1) 
Studv  of  condition  of  "  cold  waves  "  and  ''  northeasters  "     (1) 
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LAND 

•Comparison  of  areas  to  scale     (1) 

Making  cross-sections  of  contour  maps  to  scale     (4) 

Cross-section  of  hachure  map  and  changing  hachure  to  contour 

map    (2) 
Writing  description  of  models    (4) 

Writing  description  of  pictures  and  accompanying  map     (2) 
Construction  of  river  profile     (1) 
Making  drainage  map  of  United  States     (1) 
Written  description  of  selected  maps  illustrating  classes  of 

land  forms     (4) 
Planning  a  journey  and  describing  country  to  be  seen     (1) 
Locating  illustrations  of  common  land  forms  on  some  special 

contour  map     (1) 
Four  excursions  in  autumn,  described  in  detail     (8) 
Four  excursions  in  spring,  described  in  detail     (8) 

At  the  time  of  the  examination  the  candidate  must  present 
the  original  notebook  in  which  he  recorded  with  dates  the  steps 
and  results  of  his  laboratory  exercises.  This  book,  which 
should  contain  an  index  of  subjects,  must  bear  the  indorsement 
of  the  teacher,  certifying  that  the  notes  are  a  true  record  of 
the  pupil's  work.  This  notebook  will  be  returned  on  request  at 
any  time  within  a  year. 

The  committee  has  taken  as  its  basis  of  work  the  recommenda- 
tions of  the  subcommittee  on  physical  geography  of  the  com- 
mittee on  college  entrance  requirements  of  the  National  Educa- 
tional Association.  Three  out  of  four  of  the  members  answer- 
ing the  questions  proposed  agree  in  recommending  this  report 
as  a  basis  for  our  work;  one  member  believes  that  the  plan  out- 
lined in  the  Academic  Syllabus  for  1900  is  superior  in  that  it 
-contains  more  than  is  proposed  by  the  National  Educational 
Association  committee.  The  other  members  of  the  committee 
answering  believe  that  the  Regents  report  contains  many  unre- 
lated and  unnecessary  facts,  that  it  is  less  logical  than  it  ought 
to  be,  and  that  we  should  plan  a  course  "  more  prescriptive  and 
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jet  giving  freedom  to  the  individual  teacher."  Three  members 
of  the  committee  believe  that  we  should  present  a  course  of 
physical  geography  covering  a  year,  and  that  geology  should  be 
dropped  from  the  Academic  SyUahus  of  1905.  This  seems  in  line 
with  the  best  thought  in  reference  to  secondary  work  as  it  now 
exists  in  the  country.  Three  members  of  the  committee  believe 
that  the  colleges  should  accept  for  entrance  a  good  course 
planned  for  the  first  or  second  year  of  high  school  work. 

In  accordance  with  these  recommendations  the  following 
course  of  study  has  been  worked  out  by  the  committee.  This  is 
a  compromise  course  covering  the  accepted  fields  of  physical 
geography,  but  there  is  a  difference  of  opinion  in  the  committee 
as  to  the  order  in  which  the  larger  topics  should  be  considered. 
One  member  of  the  committee  puts  the  ocean  immediately  after 
the  earth  as  a  globe;  two  members  put  the  atmosphere  in  this 
position;  and  one  recommends  the  ocean  after  the  land. 

It  is  understood,  of  course,  that  this  plan  as  presented  is 
merely  an  attempt  to  order  the  important  related  geographic 
topics  pertinent  to  a  secondary  school  course  in  a  logical  way, 
so  as  to  produce  under  good  teaching  the  best  mental  training 
on  the  part  of  the  pupils.  It  is  believed  by  the  committee  that 
mental  training  is  more  important  than  information  as  a  result 
to  be  gained  from  geography  work. 

The  course  as  outlined  herewith  should  be  presented  in  its 
larger  topics,  whether  that  presentation  be  in  the  first  or  last 
years  of  the  high  school  course;  but  many  details  herewith  in- 
eluded  must  be  omitted  if  the  course  is  carried  on  in  the  first 
year.  Several  members  of  the  committee  have  recommended  a 
special  course  on  the  physical  divisions  of  the  United  States,  or 
the  physiography  of  New  York  state,  as  an  elective  in  the  ad- 
vanced years  of  the  high  school,  if  the  course  presented  here 
be  given  in  the  elementary  years.  The  committee  as  a  whole, 
however,  makes  no  recommendations  on  this  matter. 

If  the  course  outlined  is  adopted,  and  if  the  section  desires  to 
have  recommendations  later  presented  in  reference  to  labora- 
tory work,  the  committee  should  be  continued. 
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Physical  geography 

Course  of  stud  if  for  the  high  school 

The  earth  as  a  globe 

Topics  niarkod  *  should  not  be  Included  In  a  first  year  course. 
The  shape  of  the  earth 
•Historicai.     Eudoxus 

•ProbUnn.  If  the  north  and  south  line  of  the  surface  of  the 
earth  W(»rt»  represented  in  profile  by  either  of  the  following 
lines,  how  would  the  aspect  of  the  sky  be  affected  in  each 

case  by  moving  along  the  line  ?     1 ;  2  ^^ ;  3  ^\  ;  4  '^. 

•Aristotle.     The  earth  a  stnall  globe 

*Strabo  (beginning  of  the  Christian  era),  first  gave  the  argu- 
ment from  th(*  appearance  of  ships  at  sea 
Simple  proofs  of  shape  of  earth 
Results  from  living  on  a  globular  gravitating  earth 
The  size  of  the  earth 

•Eratosthenes  and  the  well  at  Assouan  (Syene) 

*The  calii)hs  (11  cent.  A.D.),  Cassini  in  France  (late  1600  or 

early  1700),  Newton,  Richer,  French  Academy  (1675) 
Effects  of  siz(»  of  the  earth  on  human  life 
Motions 
Rotation 
J  low  known 

Character  of  the  movement 

Consequences  of  rotation — defining  direction,  determining 
relative  position,  measurement  of  time,  day  and  night, 
tlatt(*ning  at  poles 

Life  effects  due  to  rotation.     Ap])lication  of  shape  and 
rotation  to 
Latitude  and  longitude 
Origin  of  th<»  terms 
Necessity  for  parallels  and  meridians 
Longitude 

•First  d(»termin(»d  by  Strabo.  How?  Chronometer  method 
and  t(»h»graph 
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Determination  of  a  north  and  south  line 
Latitude 
Determination  of  local  latitude  by  the  sun  circle  method, 
and  by  the  altitude  of  the  sun  as  determined  by  a  north 
and  south  line 
Use  of  latitude  in  navigation 
Application  of  latitude  and  longitude  to 
^Maps  and  map  projections 
Need  of  maps.    Meaning  of  the  term  map 
How  maps  are  projected 
Orthographic,  conic,  Mercator  projections 
Revolution 
Hate,  path  and  direction  of  revolution 

Construction  by  pupil,  from  given  data,  of  the  exact  shape  of 
the  earth'b  orbit.    Seasonal  distribution  of  energy 
•The  earth  as  a  magnet 
The  compass 

Determination  of  local  magnetic  meridian  and  angle  of  varia- 
tion 
Isogonal  lines 
How  the  life  of  man  is  affected  by  living  on  a  magnetic  earth 

The  atmosphere 
An  invisible  gas 
Ck>mposition 

Oases.    Dust.   Relation  of  different  components  to  plants  and 

animals,  including  man.    Relation  of  atmosphere  as  a  whole 

to  the  life  of  man 

Introduction  of  summary  of  weather  and  climate  elements,  as 

illustrated  by  selected  days 

Directions  for  taking  weather  observations,  and  explanation 

of  instruments  used 
Temperature 

Source  of  atmospheric  temperature.    The  nature  of  heat; 

how  measured 
Thermometers — centigrade,  Fahrenheit,  maximum,  minimum 
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Relation  between  angle  at  which  rays  strike  and  their  in- 
tensity.   Diurnal  changes  of  temperature 
Distribution  of  heat — vertical,  horizontal;  need  of  graphic 
representation  of  temperature  distribution.    Isotherms. 
Study  and  explanation  of  isothermal  maps  of  January 
and  July  and  annual  average  of  northern  and  southern 
hemispheres 
The  heat  equator.    Its  migration  north  and  south,  causing 
The  change  of  seasons — explanation  with  individual  ap- 
paratus 
Crowded  isotherms  and  their  explanation 
Relation  of  life  to  seasonal  and  diurnal  temperatures 
Atmospheric  pressure 
Introductory — demonstration  and  measurement  of  pressure 
Method  employed — aneroid  and  mercurial  barometers — 
barometric  readings — *when  taken — •reduction  to  sea 
level 
Determination  of  altitude  by  means  of  barometric  press- 
ure 
Expression  of  pressures  by  isobaric  lines.    Seasonal  isobaric 

conditions 
Relation  of  pressure  to  temperature 
(In  first  year  work  no  such  detailed  classification  should  be 
attempt tMl.     A  description  of  the  general  system  of  winds  and 
a  study  of  the  relation  to  temperature  and  pressure  condi- 
tions is  essential,  however) 
Winds.    What  is  a  wind?    Direction  of  motion 
Methods  of  observation,  measurement  of  velocity,  classifica- 
tion according  to  velocity,  etc. 
Winds  consequent  on  a  rotating  planet  (planetary) 
Trades;  prevailing  westerlies;  doldrums;  horse  latitudes; 
upper  currents.     Relation  of  wind  belts  to  isobars  and 
isotherms 

Location  and  characteristics  of  each  belt 
Winds  consequent  on  a  planet  inclined  23^  on  its  axis  (ter- 
restrial) 
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Seasonal  changes.     Shifting  of  calm  belts — consequent  dis- 
turbance of  path  of  winds — effect  of  earth  rotation 

Seasons  and  character  of  life  in  each  area 
Winds  consequent  on  distribution  of  land  and  water  (conti- 
nental) 

Continental  winds 

Monsoons 
Winds  consequent  on  diurnal  conditions 

Land  and  sea  breezes 

Mountain  and  valley  breezes 
Humidity 

Moisture  as  it  exists  in  the  air — *how  measured 

Origin  of  atmospheric  moisture.     Evaporation 

Humidity — ^absolute,  relative.      Relation   of  temperature  to 

absolute  humidity 
•Hygrometry.    Condensation,  dew  point,  saturation 
Precipitation.    Dew,  fog,  cloud,  frost,  hail,  snow,  and  rain — 

how  recorded  in  amount.     Study  of  rainfall  chart  of  the 

world 
Relation  of  rainfall  to  interests  of  man 

Agriculture  (discuss  value  of  irrigation) 

Forestry 

Manufactures 

Commerce 
Storms  of  the  westerly  wind  areas 
Control  of  the  weather  by  storms 
Characteristics  as  to  temperature,  pressure,  winds,  cloudiness, 

rainfall 
Path  and  rate  of  progress 
Hot  and  cold  waves,  northers,  blizzards,  etc. 
Study  of  weather  maps^ 

Local  observation  begun  at  the  commencement  of  the  work  on 

the  atmosphere.    Weather  predictions.    Weather  Bureau 

instruments,  economic  aspect 


^This  topic  should  be  made  brief  in  first  year  classes. 
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Summary  of  weather  and  climate 
Weather 
Characteristic    summer   and   winter   weather   of  eastern 

United  States 
Study  weather  signals  employed  by  United  States  govern- 
ment 
Climate 
Relation  of  weather  to  climate.    Most  important  climatic 

elements 
Climates  of  the  different  heat  belts 
Subdivisions  according  to  varying  character  of  different 
portions — land  and  water,  coasts  and  interiors,  moun- 
tain and  plateau 
•Dominant  climatic  features  of  these  subdivisions 
•Seasonal  conditions ;  effect  on  life 
General  relation  of  climate  to  vegetation,  animals,  man 

The  ocean 

Distribution  of  land  and  water 
To  be  studied  from  a  globe.    Land  and  water  hemispheres— 
London  as  a  center  of  land  hemisphere 
Physical  characteristics  of  ocean  water 
Density.      *Cause8  of  variation  in  density.     *Color  and  phos- 
phorescence.    Temperature.     Greatest     variations — where 
found.     '(Study  of  charts  and  diagrams,  showing  distri- 
bution of  ocean  temperatures,    with    causes    and    conse- 
quences of  observed  facts) 
•Character  of  the  bottom.     Comparison  with  land  conditions 
Ooze — Globigerina  (Foraminifera) 
Absence  of  weathering  on  ocean  floor,  and  its  results 
Depth — average — where  greatest 
•Divisions  of  oceanic  areas 
Great  oceans;  depth  and  volume  compared  with  extent 

and  elevation  of  land  surface 
Mediterraneans — relation  of  important  ones  to  continen- 
tal masses 
Significance  of  temperature  peculiarities 
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Submerged  continental  shelves — relation  to  continental 
masses 
*Oeean  life 

Ver^  varied.    Shallow  water  and  deep  water  life,  and  their 
comparison 
Movements  of  ocean  water 

Easy — slight  friction 

Waves — Cause.  Wave  motion;  *definition  of  wave  parts — 
crest,  trough,  front,  back,  hight,  length,  velocity,  period; 
limit  of  wave  hight;  use  of  oil  at  sea;  effect  on  waves  of 
shoaling;  undertow,  surf,  breakers;  how  waves  strike  the 
shore ;  focusing  at  headlands 

Currents — how  known  to  exist;  description,  location, 
classification  (warm,  cold),  deflection  by  continents  and  by 
rotation  of  the' earth.  Cause — *inadequacy  of  convection 
theory;  comparison  of  charts  of  ocean  currents.  •Hypo- 
thesis that  winds  are  the  cause;  *testing  the  hypothesis 
that  winds  are  the  cause.  Important  currents,  oceanic 
eddies;  economic  importance  of  currents 

Tides.^  Description  of  tidal  phenomena  as  observed  along 
shore;  comparison  of  tidal  phenomena  with  phenomena 
of  waves;  comparison  of  tidal  periods  with  lunar  periods; 
explanation  of  tide-producing  forces  with  diagram;  test- 
ing hypothesis  that  tides  are  caused  by  the  moon;  spring 
and  neap  tides,  bores,  tidal  races;  economic  aspect  of  the 
tides 

The  land 

(Jeneral  features  of  the  land  compared  with  those  of  the  ocean 
The  materials  of  the  earth's  crust 

Mantle  rock;, bed  rocks;  the  more  common  rocks  and  their  gen- 
eral characters;  stratification  and  its  explanation 
Weathering — origin  of  soils 

Evidences  and  agencies  of  weathering 

Results — formation  of  soil,  widening  of  valleys 

Strong  rocks,  or  ridge  and  highland  makers 


^hl8  topic  should  be  treated  briefly  only  In  a  first  year  courBe. 
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Weak  rocks,  or  valley  and  lowland  makers 
Crystalline  rocks,  and  their  effects  on  topography 
Stratified  rocks,  and  their  effects  on  topography,  as  deter- 
mined by  their  relative  strength 
The  work  of  the  wind 

Blows  dust  and  sand — beaches  elevated^  loess,  sand  dunes; 
erosive  action — ledges  attacked,  faceted  pebbles;  import- 
ance— enriches  soil  by  distributing  it;  wind  action  checked 
by  vegetation  and  moist  climate 
The  work  of  water  on  the  land 
Fallen  rain 

Evaporates;  sinks  into  the  ground;  runs  over  the  surface, 
resulting  in  erosion;  definition  of  a  river,  river  system, 
basin,  divide,  watershed 
The  erosive  work  of  a  stream.     Relation  between  transport- 
ing power  and  velocity 
Results  of  erosion.     Evidences  that  most  rivers  have  carved 

their  own  valleys 
Formation   of   tributaries   by   the   gnawing   headward   of 
gulches 
Young,  mature,  old,  river  valleys.    Characteristics  of  each. 
Base  level  of  erosion 
•Migration    of    divides.      Economic    importance    of    this. 

Stream  capture  and  beheaded  rivers 
Drainage  systems  of  home  locality,  New  York  state,  United 

Stat<»s,  world.     Interior  drainage  basins 
At  first  the  topography  guides  the  course  of  the  streams, 
later  the  streams  determine  the  topography 
Impediments  to  tlie  work  of  rivers 
The   work  of  a   stream   is   impeded   when   its   velocity  is 
cheeked 
At  maturer  portions  due  to  base  leveling 
Bv  the  ocean  and  lakes 

« 

Results  of  impeding  the  velocity  of  streams 

Deposit  of  sediment  in  the  lK»d  of  the  stream  along  the 
banks  (flood  ]>lainsi,  at  the  mouth — Study  of  croB8-se(V- 
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tions  through  flood  plains.    Economic  importance,  e.  g. 
lower  Mississippi  jetties 
Deposits  at  mouth  of  streams — Alluvial  fans,  deltas,  con- 
tinental   shelf.    Conditions    of    their   formation.    Re- 
sults.   Length  of  stream  not  constant 
Effects  of  depression  of  rivers.    Drowned  valleys 

LAKES 

Relation  of  lakes  to  rivers.    Distribution  of  lakes  in  United 

States,     now  m.ide 
Lakes  in  glaciated  regions.     Oxbows   and   cut-ofifs   in   alluvial 

plains 
Lakes  in  arid  regions.    Bonneville,  Lahontan 
Lakes  in  volcanic  regions 
L^kes  contrasted  with  waterfalls  and  rapids.     Ultimate  destiny 

of  lakes 

GLACIERS 

Characteristics  of  glaciers 
Snow  field,  ndv^,  ice  stream 
Resemblance  to  rivers 
General  characteristics  and  distribution  of  existing  valley, 

piedmont,  and  continental  glaciers 
Work  of  glaciers 

Erosion,  scouring,  and  scratching;  transportation  and  depo- 
sition— moraines,  lateral,  medial,  ground,  terminal.  Other 
deposits — drumlins,  eskers,  kames,  overwash  plains,  val- 
ley trains 
Ancient  glaciers — the  ice  age  in  America  (North) 
Effect  on  topography  and  drainage 

*The  Laurentian  lakes  and  Niagara.     *The  "  Finger  lakes  "  of 
New  York  state 

UNDERGROUND  WATER 

Springs — conditions  of  their  formation 
Kinds,  special  mention  of — artesian  wells,  hot  springs,  geysers 
Solvent  power  of  underground  water.     Limestone  caves 
•Reasoning  from  the  pht»nomena  of  hot  sprinj^s  and  geysers, 
what  is  the  temperature  condition  of  the  interior  of  the 
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earth,  leading  to  other  evidences  of  internal  heat  as  found 
in  the  study  of 

CLASSIFICATION  OF  LAND  FORMS 

Necessity  of  expressing  land  features  by  maps.    Interpretation 

of  maps 
Maps  showing 
Relief,  shading,  hachure,  contour  lines 

Comparison  of  contour  maps  with  pictures  of  the  same  local- 
ity (or   with  direct  observation,   if  of  the  home   locality). 
Written  descriptions  of  topography  from  map  reading 
Drawing  of  cross-section  profiles  to  scale  from  contour  relief 

maps 
Field  work  in  mapping  and  in  cross-section  drawing 
Plains 
Of  construction 
Coastal  plains:    characteristics,  structure,  origin.     Early 
shore  line  and  subsequent  modifications.    Drainage  and 
dissection.    Water  supply.    Fall  line — how  formed.    In- 
fluence on  human  occupation  and  activities.     Stages  in 
development:  youth,  maturity,  old  age 
*The  geographic  cycle 
•Classification  of  coastal  plains:  narrow,  broad.    Examples 
of  each.    *(Ancient  coastal  plains:  New  Yorlj,  Wisconsin, 
England) 

Geographic  controls  on  coastal  plains 
Effects  of  coastal  plains.     Examples 
Effects  of  earth  movements  on  position  of  rocks 

Dip,  strike,  folds,  tilts,  etc. 
Mountains 
Essential  idea  of  mountains.    Brief  suggestion  of  causes  of 

mountain  building 
Block.    Young  stage,  e.  g.  northern  California  and  Nevada. 
Characteristics;    how    formed,    drainage,    and    dissection 
Earthquakes  and  their  significance  here.    Effects  on  distri- 
bution of  life 
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•Dissected  block  mountains,  e.  g.  Utah 
Characteristics.    Effects  of  dissection;  climate;  control  of 
human  occupation  and  life 
Folded  mountains,  e.  g.  Juras,  Appalachians 
Characteristics;  topography.    Drainage  and  its  modifica- 
tions 
Stream  capture 
*Domed  mountains,  e.  g.  Black  hills 
Treated  as  block,  dissected  block,  and  folded  mountains 
Plateaus 

Young,  e.  g.  Shiwits   ^ 
Compared  with  plains  of  construction  as  to  surface,  struc- 
ture, elevation,  drainage.    Effect  on  man 
Dissected,  e.  g.  Catskill,  Alleghany,  Cumberland 
Old,  e.  g.  New  Mexico 

Mesas,  buttes.    Ancient  civilizations  of  North  American  abor- 
igines 
•Broken.    Character,  drainage,  relation  to  man 
Volcanos 

Definition  of  volcano.    Relation  to  the  life  of  man  and  to  the 
lower  organisms.    Features  of  young  and  old  volcanos 
Description,  distribution,  causes.    Mapping  of  volcanic  regions 
Earthquakes 
Description.    Regions  of  greatest  frequency.    How  observed; 
causes;  relation  to  man 
Plains  of  destruction 
Characteristics,  specially  as  seen  in  southern  New  England 
Contrast  with  construction  (young)  plains 
Terms — pene-plain,  monadnocks 
Relation  of  plains  of  destruction  to  other  land  forms 
Effect  of  uplift.    How  old  plains  differ 
Drainage — comparison  with  that  of  young  plains 
Culture  relations;  effect  of  change  of  base  level 
Shore  lines 
Meaning  of  terms  shore  line  and  coast 
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On  what  does  original  outline  of  coast  land  depend? 
Classification  of  shore  lines 
Number  of  classes — how  produced;  characteristics  ■» 

Elevated  shore  lines 
Characteristics 
Changes  effected  by  the  ocean 
Sand  reefs — formation;  advance  and  retreat;  deltas  and 

bays 
Inlets — relation  to  coastwise  traffic;  tidal  deltas 
•Effects  of  depression  and  elevation  on  this  class  of  shore 

lines 
Effect  on  man;  distribution 
Depressed  or  drowned  shore  lines 
General  characteristics;  relation  to  man's  life 
Changes  effected  by  the  ocean 
Formation  of  sea  cliffs  and  benches;  sea  caves 
Formation  of  bay  head  beaches  and  retreat  of  sea  cliffs; 
•formation  of  barrier  beaches  and  general  retreat  of 
shore  line — •effect  of  strong  tides 
Land-tied  islands — process;  importance  to  man 

Summary  and  conclusiontl 

The  relation  of  all  life,  specially  that  of  man,  to  geographic 
environment.  Adaptation  to  changes  in  environment.  Gradual 
mastery  of  environment  by  man  with  the  advance  of  civilization. 
Importance  of  geographic  control  as  shown  by  historical  and 
commercial  facts. 

THK  KAUTH  AND  MAN 

Summary  and  review 

Civilization  as  related  to  environment 

Environment  exercisis  strong  control  over  barbaric  races.     Ex- 
amples 

Civilized  peoph^s 
Control  of  the  past 

^In  a  first  year  class  It  is  rocommoiidod  tliat  the  summary  of  the  course 
be  merely  a  review  of  the  principal  points  in  life  geography  that  have  been 
touched  on  in  the  progress  of  the  work. 
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Control  of  the  present — less  marked.    Ability  to  overcome 

existing  conditions 
Traveling  across  the  continent  today  compared  with  diflBcul- 
ties  encountered  half  a  century  ago 
Relation  of  surface  features  to  man 
Mountains — barriers  due  to  trend,  steep  slopes,  lack  of  water, 
raritv  of  air 
Effect  of  barriers  on  the  settlement  of  a  country,  e.  g.  in- 
fluence of  the  Appalachian  barrier  on  the  settlement  of 
the  United  States 
Determined  lines  of  settlement 
Directed  and  limited  immigration  and  migration 
Strengthened  early  settlements 
Offered  protection  from  enemies 
Dangers  arisflng  from  a  sharp  line  of  demarcation  between 
a  people 
Comparison  of  natural  and  political  boundaries 
Relation  of  pioneer  settlements  of  Mississippi  valley  and 
Atlantic  states 
Effect  of  barriers  on  the  development  of  a  region 

Growth  checked  through  limitation  of  boundaries.    New- 
burg  and  Fishkill  compared 
Effect  of  mountains  on  life  of  people 

Characteristics  of  mountain  dwellers — Scotch,  Swiss,  etc. 
Differences  in  a  people  arising  from  separation  of  valleys, 

e.  g.  clans  of  Scotland 
Slow  development  of  isolated  mountain  dwellers.     Mode 
of  life  of  the  natives  of  the  mountains  of  Tennessee  and 
Kentucky 
Influence  of  mountains  on  industry 
Valleys 

Gateways  for  exploration 

Regions  of  early  settlement.  Compare  the  settlement  of 
the  Mohawk  and  the  Hudson  valleys  with  that  of  adjacent 
mountains  and  plateaus 
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Importance  commercially,  e.  g.  Hudson  and  Mohawk  valleys 
a  great  factor  in  determining  the  supremacy  of  New  York 
city 
Highways  of  travel 
Plains 
Seat  of  early  civilization,  e.  g.  Chinese — developed  in  river 

plains  of  China.    Hindus,  in  plain  of  Ganges 
People  of  great  plains — tendency  toward  a  nomadic  life. 

American  Indians,  Arabs  of  the  eastern  deserts 
Influence  on  settlement.  Uplands  and  lowlands  of  New  Eng- 
land compared 
Influence  on  industrv 
Seashores 

Regular — lack  of  harbors  unfavorable  to  development  of 

great  nations 
Irregular — favorable  to  growth  of  nations,  e.  g.  Greece  and 
Rome 
Great  nations  of  today 
Influence  of  seashores  on  industry 
Relation  of  climate  to  man 
Effects  of  extreme  heat,  of  extreme  cold  on  man's  mental  and 
physical    activity,   e.   g.   dwarfs   of   the   African   forests, 
Eskimos  of  Greenland 
Effects  of  a  temperate  climate  on  man.    Heat  belts  in  which 

the  great  nations  of  the  world  are  found 
Dry  climate — importance  of  control  directly  on  vegetal  life, 

indirectly  on  animal  life  and  man 
Industries  of  semiarid  plains  and  plateaus 
Industries  of  well  watered  regions  of  gentle  slopes 
Rainfall  east  and  west  of  100th  meridian  w.  longitude  noted — 

effect  on  industry 
Industries  of  regions  of  extreme  cold — of  tropical  regions 
Relation  of  economic  products  to  man 

Effect  on  migrations.     Discovery  of  gold  in  California,  in 
Australia.     Influence  on  industry 
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Influence  of  man  on  the  earth 

Modification  of  environment.    Land  reclaimed  from  the  sea — 

dikes  built,  streams  diverted,  hills  leveled,  marshes  drained, 

deserts  made  fertile,  etc. 
Distribution  of  plants  and  animals  influenced 
Destruction  and  limitation  of  plant  and  animal  life,  e.  g. 

buffalos,  seals;  forests — effect  of  destruction  of  forests 
Distribution  of  plants  and  animals  extended 
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[The  discussion  was  led  by  Head  Inspector  C.  P.  Wheeloek,  of 
tlu*  Regents  office,  who  emphasized  the  necessity  of  having  a 
course  sufficiently  elastic  to  allow  the  local  environment  to  be 
us(*d  by  any  teacher,  and  further  one  that  would  allow  each 
teacher  to  make  special  use  of  the  facts  and  methods  most 
familiar  to  him.] 

Miss  Elizabeth  E.  Meserve — I  hesitate  to  criticize  the  combined 
mental  work  of  seven  men.  Nevertheless,  I  shall  speak  from 
th(*  8tandi»oint  of  a  teacher  in  the  secondary  schools  and  teacher 
of  physical  geography.  For  whatever  these  men  may  decide 
on  as  a  suitable  collection  of  facts  for  a  course,  the  work  of 
teaching  this  will  probably  fall  to  a  woman. 

First,  in  regard  to  the  suggestion  that  physical  geography  be 
made  a  full  year's  course.    If  this  course  is  to  come  in  the  first  or 
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second  jear  of  the  high  school,  I  say  no,  I  object  to  teaching 
physical  geography  in  the  first  year  as  the  course  note  stands.  I 
believe  that  much  of  the  so  called  physical  geography  can 
be  taught  in  the  grammar  schools  in  connection  with  the  course 
in  geography,  reserving  the  more  difficult  part  not  for  the  high 
school,  but  for  college.  The  pupil  comes  up  to  the  subject  of 
physical  geography,  as  the  course  is  now  planned,  with  no 
science  to  help  him,  and  he  has  what  should  be  a  review  of  many 
of  the  sciences  before  he  has  had  the  subjects  themselves.  I  am 
not  in  favor  of  offering  physical  geography  as  a  college  entrance 
subject.  The  pupil,  in  my  mind,  will  receive  more  mental  train" 
ing  from  some  definite  branch  of  science.  When  we  teach  physi- 
cal geography  in  the  first  year,  we  are  hampered  in  the  very 
beginning  of  our  work.  In  order  to  understand  the  motions  of 
the  earth  and  their  relations  to  the  physical  conditions  on  the 
earth,  the  atmosphere  and  the  movement  of  the  ocean  waters, 
some  knowledge  of  the  principles  of  physics  is  needed.  To 
understand  the  earth's  crust,  its  structure  and  the  resulting 
forms,  the  pupil  needs  some  knowledge  of  geology.  So  much  of 
our  time  is  spent  and  must  be  spent  in  teaching  some  of  these 
principles  that  we  almost  forget  just  what  we  are  supposed 
to  be  teaching.  And  it  leaves  so  little  time  for  the  relations 
which  exist  between  the  earth  and  the  life  on  the  earth,  that 
these  things  come  in,  in  many  cases,  like  the  moral  to  a  story. 

Our  work  is  too  fragmentary;  we  touch  on  too  many  things. 
In  botany,  zoology,  physics,  or  chemistry,  we  bring  the  pupil  to 
some  place  where  he  has  the  feeling  of  something  definitely 
accomplished. 

The  course  as  submitted  by  the  committee  of  seven  differs 
from  the  Regents  course  in  leaving  out  some  of  the  unrelated 
matter,  or  very  distantly  related  matter.  This  also  enters  more 
into  details,  too  much  so,  perhaps,  in  the  subject  of  the  land. 

As  to  the  order  of  subjects,  it  seems  to  me  a  minor  matter, 
as  teachers  must  adapt  that  to  the  time  of  year  in  which  the 
subject  is  taken  up.  Under  the  subject,  "  the  earth  as  a  globe," 
as  outlined  in  this  course,  I  believe  we  should  omit  the  histori- 
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cal  references,  referring  to  them  in  a  very  general  way,  but 
making  no  definite  study  of  them.  The  pupil  in  the  first  year 
has  but  little  knowledge  of  history,  and  names  of  famous 
astronomers  and  physicists  mean  nothing  to  him;  neither  do 
dates  appeal  to  him  as  interesting  topics.  Then,  too,  for  the 
best  understanding  of  these  problems,  more  knowledge  of 
mathematics  is  necessary. 

I  believe  we  should  emphasize  rather  more  the  Importance  of 
the  subject  of  latitude  and  longitude,  the  location  of  places,  the 
differences  in  time,  and  the  uses  of  latitude  and  longitude  in 
navigation  and  surveying. 

The  facts  in  regard  to  maps  I  should  leave  till  later,  unless  I 
forget  it  altogether.  Logically,  of  course,  it  comes  in  at  this 
place  in  the  outline.  But  practically  it  will  be  much  better 
understood  much  later  in  the  subject.  After  the  pupil  has  done 
some  field  work,  and  made  careful  plottings  in  his  notebook  of 
local  places,  indicating  position  of  lakes,  forest  regions,  hills 
or  mountains,  and  traced  the  course  of  one  or  more  rivers  (for 
a  part  of  its  journey) ;  after  he  has  done  all  this,  the  use  of  maps 
will  be  quite  clear  to  him,  and  relief,  shading,  hachure  and  con- 
tour lines  will  stand  for  something  more  than  vague  terms.  I 
am  not  sure  that  it  matters  whether  he  ever  knows  just  how  the 
Mercator  or  orthographic  projections  are  made.  He  will  know 
the  practical  value  of  a  map,  and  can  interpret  it  intelligently. 

We  are  inclined,  in  plans  for  physical  geography,  to  place 
too  much  stress  on  the  subject,  "  the  earth  a  magnet."  We 
expect  the  pupil  to  understand  all  about  magnets,  and  to  apply 
that  knowledge  hastily  gained,  to  the  consideration  of  the  earth 
as  a  huge  natural  magnet.  We  expect  him  to  talk  intelligently 
about  the  magnetic  needle,  its  variations  and  its  use  in  the 
compass.  At  this  point  the  Regents  call  for  a  certain  ability  to 
name  "  electrical  phenomena."  I  am  glad  that  this  is  omitted 
in  the  outline.  The  word  phenomena  carries  a  great  deal  of 
fear  with  it  any  way,  and,  when  you  prefix  to  that  "  electrical," 
with  all  the  strange  misunderstood  and  non-understood  quali- 
ties of  electricity,  the  pupil  is  overwhelmed  with  the  awfulness 
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of  the  things  he  has  to  remember,  and  he  associates,  instead  of 
our  beautiful  aurora  borealis,  electrocution  as  an  electrical 
phenomenon. 

Under  the  topic,  "  physics  of  the  atmosphere  ",  comes  a  great 
difficulty.  We  forget  that  we  have  made  the  jump  from  mag- 
netism to  heat  and  pressure.  The  principle  of  the  thermometer 
and  barometer  must  be  mastered.  The  isotherms  and  isobars 
must  be  fully  understood.  Very  little  can  be  done  with  the 
subject,  "  light ",  as  the  average  pupil  can  not  understand,  at 
this  stage  of  his  mental  development,  the  principles  of  refrac- 
tion and  reflection.  Winds,  humidity,  storms  and  the  weather 
charts,  supplemented  by  actual  observations  on  the  part  of  the 
pupil,  require  a  large  proportion  of  time. 

Under  climate,  considerable  time  must  be  spent  on  causes. 
It  is  quite  necessary  that  the  pupil  be  able,  not  only  to  state 
the  width  of  the  different  zones,  but  to  tell  why  they  are  of  such 
width. 

If  we  ask  pupils  to  tell  about  "  the  midnight  sun  ",  we  re- 
ceive strange  information.  Is  that  to  be  wondered  at  when 
grown  people  remain  confused?  A  man,  in  giving  a  stereop- 
ticon  lecture  to  children  of  the  grammar  grade,  made  this  state- 
ment. He  had  shown  a  picture  of  "  the  land  of  the  midnight 
sun  ";  "  And  now,  children  ",  he  said,  "  the  peculiar  thing  is  this: 
the  sun  does  not  rise  in  the  east  and  set  in  the  west,  but  it 
comes  up  anywhere  and  goes  down  anywhere." 

At  first  I  thought  that  the  outline  was  altogether  too  long 
on  "the  ocean";  but  I  soon  discovered  that  at  least  one  third 
of  the  outline  is  what  we  usually  class  under  the  topic,  "  the 
land  ".  This  leaves  the  description  of  the  ocean  bed,  something 
of  the  temperature  of  the  ocean  waters,  and  the  life  in  those 
waters,  as  minor  subjects,  to  be  treated  briefly.  Some  time 
should  be  spent  on  the  subject  of  currents,  but  tides  the  pupil 
ean  hardly  comprehend. 

Of  course  the  main  work  in  physical  geography  is  that  which 
comes  under  the  topic,  "  the  land  ".  This  we  want  to  make  as 
complete  as  possible,  and  yet  keep  out  as  many  technical  terms 
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as  we  can.  I  hope  a  course  in  physical  geography  may  be  pre- 
pared which  will  combine  the  simplest  facts — perhaps  better, 
the  most  closely  related  facts  of  the  earth,  its  influence  on 
plants  and  animals,  and  man's  relation  to  the  physical  condi- 
tions of  the  earth,  and  his  part  in  the  distribution  and  destruc- 
tion of  animal  and  plant  life. 

[The  third  speaker  was  Prof.  Albert  P.  Brigham,  of  Colgate 
University,  who  spoke  from  the  standpoint  of  the  college.  Prof. 
Brigham  proposed  some  minor  changes  in  the  text,  and  spoke 
in  reference  to  the  preferred  order  of  the  larger  topics.  He 
emphasized  further  the  necessity  of  having  one  year's  continued 
work  in  physical  geography,  if  the  work  is  to  give  training  pro- 
portionate in  value  to  that  given  in  the  more  exact  sciences. 

Under  the  five  minute  rule  the  report  was  further  discussed 
by  W.  W.  Clendennin,  of  the  Wadleigh  High  School,  New  York, 
by  Frank  Carney,  of  the  Ithaca  High  School,  and  by  Prin. 
George  H.  Walden,  Rochester. 

At  the  conclusion  of  the  discussion  the  section  voted  to  ask 
the  association  to  continue  the  committee  of  seven  one  year,  to 
draw  up  a  series  of  laboratory  exercises  in  physical  geography, 
to  accompany  the  report  of  this  year,  and  to  outline  a  course  in 
geography  for  elementary  schools.] 

Section  D.  NATURE  STUDY 

Prof.  C.  R.  Drum — I  feel  a  little  out  of  place  opening  the  subject 
this  morning.  I  know  very  little  about  nature  study.  I  have 
tried  to  do  a  little  work  along  that  line  in  the  vacation  schools 
of  Syracuse.  We  had  five  last  year.  On  the  average  we  took 
four  or  five  hundred  pupils  into  the  country  every  week.  I 
always  accompanied  the  teachers  on  the  trips. 

I  ought  to  speak  just  a  word  about  the  class  of  pupils.  They 
are  pupils  from  the  congested  disti'icts,  the  crowded  districts, 
from  what  we  might  call  the  lower  strata  of  society  largely. 
Of  course  not  all;  they  are  newspaper  boys,  etc.  Last  year 
we  did  nature  work  for  boys,  this  year,  for  both.  I  intended  to 
prepare  a  definite,  concise  paper,  but  my  little  boy  wa&  sick 
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and  I  was  unable  to  do  it;  so  I  shall  have  to  give  you  four  or  five 
little  illustrations  from  our  work.  First,  I  want  to  speak  of 
the  garden  at  Fraser  school.  As  soon  as  the  Board  of  Educa- 
tion decided  to  have  a  summer  school  at  Fraser,  the  teacher 
who  was  appointed  to  have  charge  of  that  school  immediately 
began  to  put  in  a  little  garden  over  there.  The  children  were 
interested  in  the  garden.  People  said  it  was  no  U3e,  "  because, 
if  you  do,  the  bad  boys  in  the  neighborhood  will  destroy  it." 
It  is  a  fact  that  the  garden  never  was  touched.  One  of  the 
most  troublesome  boys  in  the  school  went  one  time  and  planted 
a  little  vine  in  that  garden  when  there  wasn't  anyone  around. 
And  do  you  know  those  fellows  protected  that  garden?  No 
one  would  think  of  going  into  that  garden.  I  assert  that  there 
is  a  certain  amount  of  moral  training  there  that  ought  to  be 
duplicated  everywhere. 

In  another  school  a  boy  brought  down  a  big,  green  cater- 
pillar. He  brought  it  down  to  have  me  see  it.  I  did  not  get 
down  to  that  school  that  day.  He  had  it  in  a  box.  He  kept 
it  over  night.  In  the  morning,  the  next  day,  when  I  arrived, 
he  brought  out  his  box  to  show  me  the  green  caterpillar;  and 
during  the  night  that  green  caterpillar  had  begun  to  weave 
his  cocoon,  and  had  it  partly  woven.  It  was  thin  all  over  the 
body,  and  a  more  surprised  boy  you  never  saw  in  your  life  than 
that  little  fellow.  I  imagine  that  boy  will  pick  up  all  the  green 
caterpillars  he  can  find  forever  after.  I  think  he  has  the  cocoon. 
That  boy  will  some  day  be  a  scientist,  I  judge,  because  of  bis 
interest,  and  will  create  an  interest  for  those  thingsj  in  the 
other  boys  with  whom  he  comes  in  contact.  That  boy  will  be 
a  scientific  investigator.  There  is  no  question  about  it.  He 
is  so  interested  in  it.  He  might  have  read  that  in  the  book, 
but  it  would  not  have  had  the  same  interest  as  to  get  the  knowl- 
edge firsthand. 

There  is  another  illustration  which  I  wanted  to  bring  up.  A 
group  of  boys  from  the  summer  schools  begun  last  summer,  were 
looking  intently  at  an  object  on  the  ground.  They  were  appar- 
ently very  much  interested  in  something.    A  teacher  in  a  school^ 
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passing,  saw  them.  She  approached  the  crowd  and  inquired 
of  one  of  the  boys,  "What  are  you  looking  at?"  He  says, 
^'  Looking  at  a  toad  down  there."  He  said  that  Mr  Smith  told 
them  the  story  of  the  toad,  all  about  the  toad,  many  interesting 
things  about  it,  and  told  them  the  next  time  they  saiw  one  to 
watch  it.  Now,  good  seed  always  beare  fruit.  The  teacher  who 
told  the  story  of  the  toad  little  thought  of  the  interest  he  had 
created  in  one  of  God's  most  humble  creatures.  Ordinarily  those 
boys  would  have  kicked  the  toad  off  the  sidewalk  or  hit  it.  That 
is  moral,  ethical  training,  and  those  boys  are  becoming  investi- 
gators, and  some  day  some  one  may  be  a  scientist.  They  are 
getting  the  spirit  of  investigation  in  this  nature  study  work. 

We  took  trips  to  the  Valley,  up  into  the  Glen,  and  on  one  of 
the  trips  I  went  up  into  the  Glen  ahead  of  the  boys.  They  were 
interested  in  the  appletrees  which  no  one  in  particular  owned, 
and  they  would  climb  the  trees  and  help  themselves  to  the 
appjes;  and  I  stepped  up  into  the  Glen.  I  sa/w  a  chipmunk  on 
the  sidehill,  and  I  sped  back  as  quietly  as  I  could  and  told  the 
boys  I  wanted  them  to  see  and  come  quietly.  You  have  read 
Cooper's  description  of  the  Indians  when  they  were  after  any- 
thing, how  they  would  go.  I  imagine  those  boys  got  up  into  the 
Glen  something  like  that.  A  large  number  of  them  had  never 
seen  a  chipmunk,  and  the  interest,  pleasure  and  profit  they  got 
from  watching  that  little  fellow  seemed  to  me  wonderful.  I 
felt  that  not  a  boy  there  would  ever  take  an  air  gun  and  shoot 
a  chipmunk.  I  used  to  when  I  was  a  boy;  liked  to  shoot  red 
squirrels  and  chipmunk®,  etc.    No  one  taught  me  any  better. 

Those  lessons  give  to  the  children  a  desire  to  love  all  of  (Sod's 
creatures;  and  you  must  appreciate  the  fact  that  these  boys  are 
the  boys  of  our  streets.  A  little  farther  up  the  Glen  a  group 
of  girls  were  watching  something  on  the  rock,  and,  wheni  I 
arrived  there,  they  w^ere  interested  in  a  snail.  I  believe  in  our 
trips;  on  the  trips  we  collected  a  great  deal  of  material.  We 
did  not  have  anything  but  what  we  would  use  in  the  next  week's 
work.  Each  school  had  a  trip  one  day  in  the  week.  They  were 
watching  that  snail  and  were  much  interested  in  everything  they 
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could  see.  I  never  had  so  many  questions  asked  me  before  in 
the  world,  and  so  many  I  could  not  anawer.  I  had  to  say  we 
would  endeavor  to  find  out.  The  interest  in  nature  of  those 
little  fellows  was  marvelous.  The  chance  of  a  snail  with  the 
house  on  his  back,  crawling  along,  to  teach  a  lesson  of  God's  care 
of  His  creatures! 

Nature  study  not  only  teaches  children  to  observe  and  investi- 
gate, but  it  turns  their  minds  to  the  moral  side,  and  also  to 
the  ethical  and  to  the  religious,  if  I  may  say  so.  It  seems  to 
me  it  is  one  of  the  most  fundamental  subjects  we  have  to  deal 
with. 

After  the  vacation  schools  closed,  I  went  down  to  Otisco  lake 
fishing.  I  was  seated  in  the  boat  fishing,  and  hooked  on  a  crab. 
It  would  squirm  a  good  deal;  I  threw  it  into  the  water  over  there, 
and  by  and  by  got  hold  of  a  bass.  Do  you  know  that  during 
the  first  part  of  the  trip  I  enjoyed  that  immensely,  but  some- 
where from  my  subconscious  self  there  loomed  up  something, 
an  impression,  and  I  said,  "  My  pleasure  is  the  suffering  of  that 
poor  bass  over  there.''  I  was  fishing  for  fun,  not  because  I. 
wanted  something  to  eat.  The  impression  came  to  me  that 
that  was  wicked.  Where  did  I  get  it?  From  my  nature  study 
trips  ^ith  the  boys.  In  trying  to  help  them,  something  seemed 
to  react  on  me.  I  declare,  I  went  down  for  a  two  days'  fishing 
trip:  I  stopped  fishing  and  went  in,  and  went  home.  Perhaps 
it  was  foolish  and  perhaps  wrong,  but  I  felt  that  way.  I  have 
not  been  fishing  since.  I  may  go  again  sometime;  but  that  is 
the  way  I  felt  that  day.  Men  will  go  up  into  the  woods  and 
shoot  the  deer.  Boys  brought  up  to  nature  study  won't  do  it. 
Tc  get  a  fine  photograph  of  one  is  better  than  to  do  that. 

We  took  from  50  to  150  children  on  the  trolley.  Usually  had 
three  or  four  teachers.  They  were  very  well  behaved.  This 
summer  they  paid  their  own  fares.  Last  year  I  paid  all  the 
fares.  Perhaps  it  is  just  as  well  to  have  them  pay  the  fares. 
Oh!  how  they  enjoy  it!  It  gives  them  such  a  fund  of  material. 
If  they  went  out  without  direction,  nothing  would  be  applied, 
but  direction  of  attention  is  necessary.    We  had  no  particular 
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object  in  view  excopt  to  get  out.  We  simply,  if  we  ran  across 
anything  like  the  snjul  or  chipmunk,  observed  it;  or,  if  we  found 
something  to  bring  home,  we  brought  it.  We  played  games 
after  we  had  the  little  trip,  half  or  three  quarters  of  an  hour. 

Cornell  University  sent  some  excellent  help  down  year  before 
last.  Thc^y  gave  me  most  of  my  ideas  on  nature  study  work. 
Mrs  Comstock,  Miss  McCloskey  and  others. 

I  had  been  over  the  ground  a  good  many  times.  The  teachers 
had  to  answer  the  questions,  '*  What's  this?"  "What  does  it 
mean?  ''  "  What  is  it  good  for?  "  "  What  does  that  do  to  you?  " 
I  never  felt  my  ignorance  so  much  in  all  the  world  as  I  felt  on 
the  trips.  I  was  perfectly  frank.  I  did  not  assume  to  know 
what  I  did  not  know. 

The  bovs  who  went  the  first  vear  became  leaders  the  second 
year,  and  they  know  a  whole  lot  of  things.  I  have  in  mind  one 
boy  in  particular  who  developed  quite  an  interest  from  the  prev- 
ious year.  He  was  delighted,  too,  to  be  one  of  the  leaders.  He 
had  a  little  crowd,  and  could  tell  them  many  things,  which  was 
due  to  the  fact  that  they  get  a  little  material  each  time,  and 
that  was  added  to. 

I  had  no  previous  training.  A  little  zoology  out  of  a  textbook 
at  normal  school;  and  I  had  studied  geology  some — that  is  all. 
The  only  thing  is  to  begin,  and  you  learn  a  lot.  I  have  learned 
quite  a  little.  I  have  been  obliged  to.  A  child  brought  a  beau- 
tiful moth  over  to  my  house.  I  have  be€*n  looking  it  up  and 
finding  cut  its  history.  There  is  a  great  deal  of  enjoyment  and 
satisfaction  in  it. 

John  W.  Spencer — Yesterday  afternoon  the  discussion  ran  on 
the  minimum  amount  of  scientific  knowledge  a  teacher  should 
havr  in  order  to  have  a  license  to  teach  nature.  This  morning 
we  are  trying  to  bring  up  evidence  that  a  person  without  any 
knowledge  and  with  a  love  of  nature  can  teach  something.  The 
main  thing  is  to  have  a  handle  on  what  little  we  do  know,  so  we 
can  bring  it  out.  As  I  said,  Mrs  Miller  anticipated  that  point.  I 
was  going  to  ask  about  it. 

Prof.  Drum — I  intend  to  be  able  to  pass  the  examination  later. 
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John  W.  Spencer — Then,  Prof.  Drum,  you  believe  that  one  of  the 
important  features  is  to  inspire  the  children  as  to  new  reasons? 

Prof.  Brum — Yes.  If  you  can  start  them  ofif  and  keep  them 
moving  they  will  get  enough  to  keep  them  going  all  their  lives. 
I  gave  those  illustrations  with  the  thought  that  those  boys  will 
continue  in  that  line. 

John  W.  Spencer — In  your  boys  you  have  excited  wonder  and 
interest ;  and,  whatever  they  saw,  they  felt  as  if  it  had  meaning 
and  wanted  to  know  the  meaning?    That  is  your  method? 

Prof.  Bmm — Yes. 

Mrs  Miller — Miss  Whittaker,  of  Brookton,  has  had  some  ex- 
perience with  carrying  on  clubs  of  nature  study;  clubs  for 
children.  I  have  asked  her  to  tell  us  something  about  the  club, 
how  it  began,  how  it  continued,  and  what  she  feels  has  come 
of  it. 

Miss  Elizabeth  Whittaker — To  begin  with,  I  fc^l  that  I  have 
not  done  anv  nature  study  work.  I  never  heard  of  nature 
study  till  November  1900,  when  I  received  a  circular  letter  from 
the  university  and  the  directions  for  the  organization  of  clubs. 
I  had  been  fond  of  the  study  of  nature;  and,  when  I  began  teach- 
ing in  September,  I  went  out  with  the  children  two  or  three 
times  each  week  into  the  country.  Nearly  all  geography  work 
was  done  through  these  excursions  or  walks.  The  leaflets  were 
a  valuable  aid;  and,  in  case  I  became  puzzled,  I  would  write  to 
Mr  Spencer  to  find  what  next  to  investigate  to  understand 
clearly  the  matter  in  hand,  or  what  book  would  give  the  desired 
information.  The  idea  came  that  perhaps  I  could  uiake  a  club 
serve  to  discipline  the  room,  a  sort  of  self-government  scheme. 
I  asked  the  children  one  night  to  stay  after  half-past  3  and 
talk  about  organizing  a  club  for  the  study  of  common  things 
and  the  taking  of  regular  walks.  I  told  them  I  thought  it 
would  be  a  good  idea  to  start  with  few  people.  I  decided  to 
take  12,  a  certain  number  from  each  grade,  chosen  from  those 
having  the  highest  standings.  The  best  work  counted  most.  I 
told  them  that  each  morning  for  10  minutes  we  would  talk 
about  interesting  common  things.    They  might  bring  anything 
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to  school  they  liked.  Any  one  might  speak.  All  had  the  full 
privilege  just  as  much  as  the  members.  I  used  the  10  minute 
talks  to  prevent  tardiness.  There  were  73  cases  the  year  before, 
which  I  did  not  like.  I  told  them  that  the  club  members  could 
write  to  Mr  Spencer  once  a  month;  those  not  club  members 
could  not  have  the  privilege.  Club  members  could  vote.  Vot- 
ing was  to  them,  a  wonderful  thing.  I  read  the  names  of  the 
pupils  who  were  to  be  the  charter  members;  and  told  them  for 
a  while  we  would  hold  an  election  once  a  week,  and,  if  their 
work  was  good  enough,  others  could  come  into  the  club.  Out  of 
the  12,  six  were  chosen  to  frame  the  constitution.  The  consti- 
tution adopted  required  that  every  child's  standing  shonld  be 
90^  to  remain  in  the  club.  They  required  more  than  I  expected. 
If  any  member  of  the  club  was  not  almost  perfect  in  deport- 
ment, by  a  two  thirds  vote  of  the  school,  not  of  the  club,  he 
should  be  dropped  till  he  recovered.  If  the  work  was  below 
90,  he  was  not  required  to  do  any  club  work,  so  that  he  mighb 
have  an  opportunity  to  catch  .up  in  his  studies. 

The  plan  succeeded,  I  think,  because  last  year,  after  the  club 
was  organized,  I  had  six  cases  of  tardiness  against  73  the  year 
before.  This  year,  two  cases.  One  child  came  without  his 
shirt  waist  because  he  was  not  going  to  miss  the  talk.  His 
mother  came  10  minutes  later,  very  much  disgusted.  She  had 
the  shirt  waist.  As  for  discipline,  we  suspended  two  pupils 
during  the  year.  One  was  dropped  for  fighting  on  the  way  home 
from  school.  He  is  back  in  the  club  this  year.  Out  of  38  chil- 
dren the  week  before  last,  we  had  28  members.  The  other  10 
scholars  are  striving  hard.  Some  have  88  and  are  trying  hard 
for  90.  The  language  work  has  improved.  They  write  the  let- 
ters at  home.  Those  who  are  not  members  write  more  than 
those  who  are.  I  showed  the  members'  letters  to  two  ladies, 
and  they  read  17  letters  before  they  stopped.  They  enjoyed 
them.     Every  one  by  eight  year  old  children. 

In  September  we  began  studying  seeds.  Then  we  studied 
grasses  and  then  began  to  study  the  soil  in  which  these  things 
grow.     We  live  in  the  suburbs,  and  could  look  at  the  soil.     We 
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made  window  boxes  and  planted  these  various  seeds  and 
watched  them  grow.  We  next  studied  the  nature  of  the  soils 
in  the  country  where  the  fruits  we  have  grow.  In  fact,  we 
have  done  all  our  fourth  grade  geography  work  since  September, 
and  are  getting  the  fifth  year  work  well  in  hand.  They  work 
all  the  time  that  way.  We  don't  seem  to  do  any  nature  study 
proper.     It  just  seems  to  go  in  with  the  school  work. 

We  have  five  caterpillars;  we  had  one  to  begin  with.  They 
live  in  a  cricket  cage.  One  boy  is  very  fond  of  them.  The 
children  used  to  take  turns  in  carrying  them  around  in  their 
hands.  One  boy  would  occasionally  manage  to  keep  one  in  bis 
pocket.  One  day  we  had  a  caller.  The  smallest  caterpillar 
used  to  take  excursions  for  about  an  hour  and  go  back  to  its 
cage.  This  lady  stepped  on  it.  We  thought  it  was  dead,  but 
after  a  little  while  the  caterpillar  was  crawling  around.  The 
next  day  the  lady  sent  down  four  caterpillars  to  make  up  for 
the  one.  Out  of  school  hours,  the  five  are  usually  crawling 
around  on  some  boy's  hand,  while  some  one  is  playing  a  mouth 
organ  to  see  if  they  can  hear.  Occasionally  a  caterpillar  will 
rear  its  head,  and  they  insist  it  can  hear.-^ 

I  did  not  know  that  I  waS  undertaking  nature  study  work 
when  I  began.  I  was  always  out  of  doors  with  my  father  on  the 
farm.  I  would  often  sit  half  a  day  in  an  appletree  and  watch  a 
bird  build  a  nest.  In  high  school  I  had  physics,  which  helped 
me  a  great  deal.  Physiology  did  not  help  much,  so  far  as  I 
know.  Physical  geography  helped  me  about  climate  and  atmos- 
phere, while  much  reading  heli)ed  a  great  deal.  I  told  the  chil- 
dren 1  knew  nothing  about  nature  study  and  took  the  attitude 
of  a  learner  with  them.  That  is  why  th(\y  have  worked  so  faith- 
fullv  with  me. 

Mine  is  practically  a  rural  school.  We  have  about  80  childrt^n 
in  the  school.  I  have  38.  There  is  no  work  of  this  kind  done 
in  the  higher  grades. 

About  the  kinds  of  soil — we  found  the  kind  in  which  the 
grass  grew.  As  there  is  a  hotel  in  the  place,  1  spoke  to  the 
keeper  for  her  tin  cans.    The  boys  made  window  shelves.     We 
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had  good  success  with  the  seeds.  One  father  came  to  me  and 
wanted  to  know  something  about  rotation  in  crops.  He  asked 
me  what  to  plant  next  year  after  potatoes. 

Mrs  Mary  Bogers  Miller — Miss  Hill,  of  Syracuse,  has  had  prob- 
lems which  have  been  somewhat  different  from  Miss  Whittaker's 
and  Mr  Druin^s.     She  will  tell  us  how  she  managed  them. 

Miss  Mary  E.  Hill — I  am  a  teacher  in  a  private  school,  and  I 
have  the  charge  of  nature  study  work  and  also  teach  two 
sciences.  Having  only  10  minutes,  I  wrote  out  some  of  the  pre- 
liminary things  I  wish  to  say;  and,  then,  I  have  some  of  the 

« 

children's  work  which  I  thought  would  illustrate  a  little  my 
matter. 

Nature  study  was  introduced  into  this  school  about  four  years 
ago,  and  was  soon  after  made  a  permanent  part  of  the  work.  I 
found  to  my  surprise  that  the  oldest  clkss  had  some  decided 
opinions  which  had  to  be  overcome.  Previous  to  this  time  I 
had  not  taught  young  children.  I  had  taught  science  work  to 
older  children  in  other  schools,  so  that  practically  the  nature 
study  itself  was  a  little  new,  as  nature  study  is  not  taught 
exactly  as  the  sciences  are,  though  the  method  is  fundamentally 
the  same  in  all  nature  study. 

Of  course,  as  everywhere,  the  children  are  given  the  living 
si)ecimens,  and  learn  to  make  their  own  observations.  We  use 
drawing,  because  I  think  it  is  exceedingly  valuable  in  making 
them  see  exactly  and  find  out  what  they  have  not  seen  just  right 
The  trips  and  field  excursions  are  an  important  part  of  the  work, 
and  I  have  as  many  as  possible,  though  fewer  than  I  wish.  At 
first  it  was  hard  to  get  the  children  together  because  they  had 
many  outside  interests.  Boys'  athletic  clubs  interfered  a  great 
deal,  and  one  of  the  highest  tributes  to  the  work  was  given 
by  a  small  boy  on  one  of  these  trips.  He  looked  up  with  a  glow- 
ing face  and  said:  "  This  is  as  good  as  baseball."  Another  boy 
said  h(»  would  rather  have  a  week  in  the  country  than  a  month 
in  the  city.  One  of  the  things  which  is  encouraging  to  me  is 
that  they  do  things  at  home  without  being  told  to  do  them.  I 
found  that  suggestions  to  do  things  at  home  did  not  alwavB 
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bring  good  results;  so  I  ceased  to  give  them,  because  I  found 
that,  if  they  were  interested,  they  would  do  things  without  being 
told,  and,  if  they  were  not  interested,  they  forgot.  Sometimes 
they  bring  things  to  the  class,  which  I  use.  I  always  use  these 
specimens  because  I  wish  to  encourage  the  children  to  bring 
them,  but  never  depend  on  the  children  to  bring  material  at  all. 
One  child  saw  two  woodpeckers  fighting  in  the  spring.  Though 
I  don't  like  to  use  dead  material,  I  did  use  those  to  show  the 
interesting  features  of  woodpeckers.  Another  child  brought  a 
live  bat.  That  was  an  interesting  study.  It  was  a  good  subject 
for  study.  One  thing  I  remember  they  said.  When  a  bat  was 
disturbed,  it  gave  out  "  a  nice  perfumy  smell.''  It  is  true.  I 
never  knew  that;  and  some  people  might  not  consider  it  as  pleas- 
ant as  the  children  did.  He  climbed  about  on  the  netting  and, 
when  let  out  purposely,  he  flew  about  and  fell  on  the  floor.  They 
found  he  could  not  stand  on  account  of  the  way  his  legs  were 
attached  to  the  wings. 

I  find  also  that  in  the  summer,  after  their  vacations,  they  have 
a  great  deal  to  tell  me  when  they  come  back.  Most  of  them  are 
fortunate  enough  to  spend  their  summer  vacations  in  the  coun- 
try. They  sometimes  repeat  work  at  home  that  is  being  done 
in  the  school. 

I  have  this  fall  a  new  room  for  the  work,  which  is  very  large 
and  light,  having  seven  large  windows  which  look  out  on  the 
yard,  in  which  a  number  of  trees  are  growing,  some  young  and 
some  old.  I  have  a  better  opportunity  than  before  to  study  the 
trees,  and  have  been  giving  the  children  some  lessons  on  the 
study  of  trees  for  several  seasons,  for  the  sake  of  teaching  them 
in  a  general  way  the  characteristics  of  the  trees;  that  trees  are 
not  at  all  alike;  that  they  have  characteristic  growth;  and  are 
a  little  different  when  young  from  wiiat  they  are  when  old. 
Across  the  street,  beyond  the  fence  are  old  elms,  and  in  the 
yard,  young  elms.  They  see  relation  between  old  and  young, 
and  with  a  little  suggestion  have  learned  why  there  are  no  lower 
branches  on  the  elm  trees.  I  found  perhaps  more  strikingly 
illustrated  than  ever  before,  the  fact  that  drawing  does  make 
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them  see  better,  because  some  wanted  to  make  the  tree  fork  too 
high  or  too  low  or  spread  apart  too  much  after  it  had  divided,, 
and  they  made  certain  other  mistakes.  I  tried  two  ways  of 
making  them  draw;  one  b^  measuring  and  the  other  by  judging 
roughly,  which  answers  better  than  measuring  exactly.  At  least 
I  got  better  results  with  these  young  children. 

I  have  evidence  that  certain  results  are  being  obtained;  cer- 
tainly that  love  of  nature  has  been  awakened,  and  observation 
quickened ;  they  are  seeing  that  things  do  not  happen,  and  that 
things  are  not  always  what  they  seem  at  first  sight;  that  nobody 
knows  everything  about  anything;  and  they  may  find  out  more. 
Humane  consideration  for  the  lower  forms  of  life  is  being 
strengthened.  Instead  of  being  afraid  of  spiders  and  caterpil- 
lars and  other  things  which  have  been  thought  ugly,  they  find 
them  interesting  objects  for  study.  I  find,  too,  that  it  is  of  value 
when  children  come  to  the  study  of  the  high  school  sciences. 
They  know  better  what  is  meant  and  do  better  work.     I  also 

ft/ 

find  that  the  children  who  come  into  the  higher  grades  of  tbe 
intermediate  department  who  have  not  had  this  work  are  very 
much  at  a  disadvantage  with  the  other  children.  There  is  no 
spirit  in  tbe  class  against  the  work,  as  there  was.  It  may  be 
partly  due  to  my  experience  with  younger  children,  but  that  is 
the  fact. 

We  have  been  studying  the  cocoons  of  the  spider  this  fall.  I 
have  not  had  time  to  mount  the  work  in  a  way  to  let  it  be  seen. 
We  found  them  in  great  abundance  on  the  sweet  clover,  and 
they  looked  a  little  like  some  cocoons  we  had  before,  except  in 
shape.  We  oi>ened  them  and  found  the  egg  masses  within.  In 
some  were  the  young  spiders,  motionless,  but,  on  stirring  them, 
they  moved  about.  We  also  found  some  of  the  empty  eggshells, 
looking  like  white  powder  inside.  Immediately  after  having 
seen  some  of  the  egg  masses,  the  children  concluded  that  they 
were  the  "  skins ''  of  the  ef^g.  Some  thought  at  first  that  the 
hole  in  the  top  of  the  cocoon  was  for  the  young  spiders  to  get 
out  and  come  in.  Another  suggested  it  might  be  to  give  the 
spiders  air,  which  was  probably  the  case.    This  study  is  not  yet 
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finished,  because  we  want  to  see  what  will  happen  by  spring. 
Those  deprived  of  their  covering  are  not  dead.  I  will  show  a 
few  specimens  of  the  work. 

[Miss  Hill  exhibited  specimens  of  the  drawings  made  by  the 
children  and  compositions  written  by  them.  The  remainder  of 
her  talk  was  explanatory  of  the  illustrations.] 

Miss  Bessie  Bewitt  Mershon — It  is  unfortunate  that  at  this  point 
the  program  must  be  changed  from  the  informality  of  the  last 
half  hour  to  a  written  paper;  but,  fortunately  or  unfortunately 
as  one  chooses  to  think,  1  was  brought  up  a  "  blue  presbyter- 
ian  "  and  so  find  it  very  difficult  to  collect  my  thoughts  when 
before  an  audience  of  this  kind. 

Mj  training  for  this  nature  work  has  been  little  so  far  as 
schools  are  concerned.  During  my  school  course  I  had  one 
term's  work  in  botany — ^just  enough  to  let  me  peep  into  that 
great  Book  of  Nature  and  make  me  want  to  know  more.  So 
ever  since,  I  have  been  at  work  with  botany,  zoology  and  geo- 
logy. My  teacher  for  the  greater  part  of  the  time  has  been 
Mother  Nature;  my  lessons  were  the  fields  and  meadows  with 
the  Book  of  Nature;  my  helps  have  been  any  book  or  paper  I 
could  find  on  the  subject  in  hand;  but  none  were  so  true  as  that 
great  world-wide  book. 

My  nature  work  teaching  began  in  Springfield  Mass.,  where 
the  work  was  planned  by  our  able  supervisor,  Miss  Stebbins. 
I  was  fortunate  enough  to  be  able  to  go  out  a  few  times  into  the 
^elds  with  Miss  Stebbins,  where  she  made  me  feel  with  Steven- 
son: 

The  world  is  so  full  of  a  number  of  things, 
Fm  sure  we  should  all  be  as  happy  as  kings. 

Since  coming  to  New  York  state,  I  have  been  studying  under 
the  direction  of  the  home  nature  study  bureau  of  Cornell;  and, 
if  I  were  able,  I  would  beg,  urge,  yes  and  implore  every  teacher 
in  the  state  to  follow  the  same  course,  and  I  only  wish  it  were 
possible  for  every  one  in  this  country  to  do  so.  It  is  well  worth 
all  the  time  and  trouble,  which  to  me  meant  nothing  but  writing 
down  the  answers,  for  the  observations  were  carried  on  in  the 


726  UNIVERSITY    OF  THE  STATE  OP  NEW   YORK  [DeC.  28 

fields  with  the  children,  where  children  and  teacher  were  alike 
learners. 

As  to  the  bringing  of  the  work  into  the  school,  I  can  not 
speak  strongly  enough  in  its  favor.  But  in  order  to  make  the 
work  successful,  as  in  everything  else,  it  is  necessary  that  the 
teacher  enter  into  it  with  her  whole  heart,  for,  as  an  author  haa 
said,  "  The  difference  between  half  a  heart  and  a  whole  heart 
makes  just  the  difference  between  signal  defeat  and  splendid 
victory." 

Another  great  aid  to  my  work  has  been  that  of  having  a 
junior  naturalist  club  in  my  room.  Oh,  you  teachers  who  have 
not  tried  to  have  such  a  club  do  not  know  what  riches  you  are 
missing!  No  work  is  added  to  that  of  the  teacher,  but  rather 
she  receives  much  help,  as  the  children  like  the  idea  of  being 
members  of  a  club;  and  then  the  leaflets  which  come  each  month 
to  each  child  as  well  as  the  letters  from  "  Uncle  John  "  are  looked 
forward  to  the  whole  month  and  are  very  helpful.  My  exper- 
ience has  been  that  tlie  children's  eyes  are  opened  to  the  many 
beauties  of  nature  which  they  had  been  passing  almost  daily 
unnoticed.     ]Mrs  Browning  has  written: 

Earth's  crammed  with  heaven, 
And  every  common  bush  afire  with  God; 
But  only  he  who  sees  takes  off  his  shoes: 
The  rest  sit  around  it,  and  pluck  blackberries. 

If  we  teachers  can  lead  the  children  to  see  one  hundredth  part 

of  the  beauties  of  natui-e,  we  may  be  happy.    If  we  can  only 

feel  what  Dr  Payson  said  long  ago  to  some  teachers! 

What  if  God  should  place  in  your  hand  a  diamond  and  tell  you 
to  inscribe  on  it  a  sentence  which  should  be  read  at  the  last  day, 
and  shown  there  as  an  index  of  your  own  thoughts  and  feelings, 
what  care,  what  caution  would  you  exercise  in  the  selection! 
Now  this  is  what  God  has  done.  He  has  placed  before  you  the 
immortal  minds  of  your  children,  more  imperishable  than  the 
diamond,  on  which  you  are  to  inscribe  every  day  and  hour,  by 
your  instructions,  by  your  spirit,  or  by  your  example,  something 
which  will  remain  and  be  exhibited  for  or  against  you  at  the 
judgment. 

If  this  be  true — and  I  believe  every  word  of  it — what  better 
can  we  do  than  lead  these  children  intrusted  to  our  care,  to  see 
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the  beauties  of  nature,  and  to  observe  some  of  its  laws?  Where 
can  the  idea  of  water  partings,  river  basins  and  systems 
and  the  divisions  of  land  and  water  be  more  easily  taught  than 
on  some  sloping  ground  during  one  of  our  thaws?  We  have 
had  very  enjoyable  times  when  the  pupils,  after  working  with 
the  sand  table  in  the  schoolroom,  have  gone  out  to  a  gentle 
slope  near  the  school  and  with  long  sticks  pointed  out  the 
various  things.  I  have  never  found  children  getting  cape  and 
peninsula  or  isthmus  and  strait  confused  after  a  lesson  of  this 
kind.     And  oh,  how  they  do  enjoy  the  lesson! 

At  one  time  we  had  a  glass  fruit  jar  brought  into  the  school- 
room. It  was  partly  filled  with  soil  from  an  ant  hill  with  a 
number  of  ants.  A  thick  brown  paper  was  wrapped  around  the 
jar  to  keep  it  dark,  and  it  was  loft  for  several  days  with  a  lump 
of  loaf  sugar  on  top  of  the  ground.  When  we  took  off  the  paper, 
we  found  that  work  had  been  going  on  all  the  while.  Two 
large  halls  were  found  close  to  the  glass,  leading  from  opposite 
sides  of  a  room  which  was  evidently  the  nursery,  for  in  it  were 
two  pupa  cases. 

After  this  experience  I  found  that  the  children  no  longer  de- 
sired to  kill  the  ants  which  they  saw  running  over  the  walks. 
In  fact,  one  active  boy  told  me  he  had  spent  nearly  two  hours 
one  Saturday  morning  watching  some  ants  at  work  at  one  of 
their  hills.  I  knew  from  what  he  told  me  that  he  had  been 
thoroughly  in  earnest. 

One  morning  last  spring  one  of  my  boys  came  running  up  to 
our  room,  followed  by  about  a  dozen  others.  Everyone  was 
looking  troubled,  and  my  boy  was  bareheaded.  As  soon  as  they 
reached  the  room,  Charles  asked  very  earnestly,  "  Can't  I  go 
back  to  Plant  street  and  put  this  bird  back  in  its  nest?"  I 
looked  and  saw  that  he  had  put  the  bird  in  his  cap,  so  as  to  have 
it  as  comfortable  as  possible.  I  also  saw  that  the  bird  was 
nearly  dead,  so  asked  him  if  he  did  not  think  he  could  put  it  into 
one  of  the  trees  near  the  school  just  as  well.  He  looked  up  to 
me  with  an  expression  one  could  not  possibly  refuse  and  said. 
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"But  its  mother  is  crying  up  there  on  Plant  street."    When  he 

returned  after  putting  the  little  one  in  its  nest,  his  face  showed 

that  he  felt, 

If  I  can  stop  one  heart  from  breaking, 

I  shall  not  live  in  vain: 
If  I  can  ease  one  life  the  aching 

Or  cool  one  pain. 
Or  help  one  fainting  robin 

Unto  its  nest  again, 
I  shall  not  live  in  vain. 

Dr  Johnson  said,  "  To  cultivate  kindness  is  a  valuable  part  of 

the  business  of  life."    Another  author  has  well  said — what  I 

think  our  nature  work  is  doing: 

Man  has  one  power  in  particular,  which  is  not  suflElciently 
dwelt  on,  it  is  the  power  of  making  the  world  happy  or 
at  least  of  so  greatly  diminishing  the  amount  of  unhappi- 
ness  in  it  as  to  make  quite  a  different  world  from  that 
which  it  is  at  present.  The  power  is  called  kindness.  The 
w^orst  kinds  of  unhappiness,  as  well  as  the  greatest  amount 
of  it,  come  from  our  conduct  to  each  other.  If  our  conduct  were 
under  the  control  of  kindness,  it  would  be  nearly  the  opposite 
of  what  it  is,  and  so  the  state  of  the  world  would  be  almost 
reversed.  We  are  for  the  most  part  unhappy  because  the  world 
is  an  unkind  world.  But  the  world  is  only  unkind  for  the  lack 
of  kindness  in  us  units  who  compose  it. 

Hence  we  mav  conclude  that  "  the  child  who  is  kind  to  animals 
will  never  forget  his  obligations  to  his  fellow  men." 

Early  last  June  we  had  a  very  happy  surprise  on  opening  an 
express  package  from  "  Uncle  John  "  to  find  it  contained  a  num- 
ber of  silkworms.  We  placed  them  in  a  terrarium  made  of  wire 
netting,  and  two  boys  were  delegated  to  go  for  the  mulberry 
leaves  each  day.  In  a  few  days  one  of  the  caterpillars  stopped 
eating,  and  in  the  morning  we  found  a  beautiful  cocoon.  The 
children  were  greatly  excited  as  to  what  should  be  done  with  the 
silk.  I  heard  thom  discussing  it  together  before  school,  and 
finally  one  of  them  came  to  me  and  asked  what  I  was  going 
to  do  with  the  silk.  I  said  that  I  had  not  vet  decided,  and  then 
asked  him  what  he  would  like  to  do  with  it.  He  said,  "  Oh,  we 
all  want  you  to  have  a  silk  waist  out  of  it."  I  did  not  wish  to 
throw  cold  water  on  such  generosity,  so  I  thanked  them  and 
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said,  "  We  will  see  about  it."  In  a  few  days,  after  we  had  had 
some  lessoDS  on  the  silk  cocoon,  we  unwound  a  part  of  one  of 
them  and  then  raveled  out  a  very  small  piece  of  ribbon,  and  the 
children  saw  for  themselves  what  I  did  not  want  to  tell  them, 
that  to  make  a  waist  we  should  need  many,  many  more  cocoons 
than  we  had. 

Our  field  lessons  form  one  of  the  most  enjoyable  features  of 
our  work.  When  teacher  and  48  pupils  turn  their  backs  on 
school  and  books  and  city  streets  to  go  forth  into  some  wide 
field  or  woods,  only  those  who  have  tried  it  know  the  feeling 
of  freedom  which  comes  over  every  one  of  the  number. 

One  class  which  I  had  been  teaching  in  the  heart  of  a  city, 
wiien  first  taken  out  into  the  fields,  was  very  expressive  of  this 
feeling.  As  the  first  boy  entered  the  field,  he  turned  a  somer- 
eault.  He  just  had  to,  and  quicker  than  it  takes  me  to  tell  it 
every  boy  followed  suit;  some  of  them  two  or  three  times.  I 
wondered,  as  I  stood  there  watching  and  enjoying  the  perform- 
ance, what  an  onlooker  would  think  of  my  class  and  my  control 
of  it,  but,  thinking  I  knew  my  boys,  I  did  not  worry.  As  soon 
as  they  had  thrown  off  the  crowded  city  feeling,  every  boy  stood 
with  head  up  and  feet  down  ready  to  look  for  the  things  we  had 
gone  to  seek.  That  day  we  were  to  look  for  h»af-miners  and 
galls,  and  we  found  that 

There's  never  a  leaf  nor  stem 

Too  lowly  for  these  tiny  creatures. 

Another  field  lesson  was  to  see  how  manv  different  wavs 
plants  have  of  scattering  seeds,  and  it  was  surprising  to  see 
the  number  of  ways  found,  and  oh!  the  shout  of  joy  that  went 
up  when  we  came  under  a  chestnut  tree,  the  first  frost  of  the 
season  having  come  the  night  before.  T  was  reminded  of  the 
little  poem  about  the  chestnuts,  so  the  next  morning  had  it 
written  on  the  blackboard  for  the  benefit  of  the  children. 

The  chestnuts  closed  their  purses  tight, 
But  Jack  Frost  opened  them  all  last  night. 
I  think  some  time  I'll  sit  up  and  see 
When  he  opens  the  burs,  if  he  won't  show  mo. 
For  I've  wondered  so,  and  I  wish  I  knew 
Why  he  don't  get  pricked,  as  my  fingers  do, 
And  I  can't  see  why,  after  all  his  fuss, 
He  leaves  them  here  on  the  groupd  for  us. 
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We  have  had  toads,  fishes,  frogs,  crickets,  grasshoppers,  cater- 
pillars, etc.  in  our  room,  and  I  find  that  having  them  there  is  an 
aid  in  discipline.  At  one  time  I  had  a  boy  with  an  exceedingly 
quick  temper;  he  would  strike  and  say  the  most  unkind  things 
on  the  least  provocation.  One  day  he  asked  me  if  he  might  care 
for  the  fish.  I  said,  '*  John,  if  you  could  keep  your  temper  I 
would  be  glad  to  have  you  care  for  them;  but  you  know  those 
fish  might  not  do  just  as  you  wanted  them  to,  and  then  we  might 
have  a  dead  fish,  a  broken  globe  and  worst  of  all  an  angry  boy." 
He  went  back  to  his  seat  angry,  but  in  a  few  minutes  he  came 
back  smiling  and  said,  "Miss  M.,  if  you'll  let  me  care  for  the 
fish,  I'll  try  to  keep  my  temper."  He  cared  for  them  from  that 
time,  and  I  am  thankful  to  say  he  tried  hard  to  keep  his  temper. 

Another  case  where  nature  work  has  helped  me  was  in  the 
case  of  a  boy  who  entered  my  room  several  weeks  after  school 
had  begun.  All  over  his  face  were  written  obstinacy,  sullen- 
ness,  ugliness  and  everything  disagreeable.  I  watched  him 
carefully  without  his  knowing  what  I  was  doing  and  concluded 
that  he  had  made  up  his  mind  he  was  a  bad  boy^l)ecause  every 
one  expected  him  to  be,  so  he  would  not  disappoint  them.  On 
this  conclusion,  1  thought  perhaps  I  could  reach  him  by  asking 
him  to  lu»lp  me  clean  the  boards  after  school.  Unfortunately 
I  ask(*d  him  before  school  was  out,  and  he  replied,  "  No,  I  don't 
want  to.''  Though  failing  that  time,  I  determined  to  keep  on 
till  I  had  found  what  that  boy  was  interested  in.  In  a  few  days 
I  was  rewarded  during  a  nature  lesson  to  find  he  had  observed 
a  number  of  things  about  the  plants  in  our  room  which  few 
others  had  seen.  "Is  this  a  due?"  1  asked  mvself.  It  was  a 
rainy  day,  and  the  entire  school  was  working  at  a  qu»iet  lesson 
except  Theodore,  who  showed  by  his  every  motion  that  he  did 
not  intend  to  write  th<»  lesson.  A]»parently  I  did  not  see  his 
attitude,  but  went  to  him  and  whispered,  "  Theo,  do  you  think 
you  could  carry  the  large  fern  down  and  put  it  in  the  rain  with- 
out getting  wet,  yourself?"  How  the  (»x])ression  of  his  face 
changed!  He  was  trusted  to  do  an  errand  and  to  care  for  a 
planty  that  which  I  afterward  found  was  one  of  the  dearest  of 
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things  to  him.  Later  on,  when  I  gave  out  some  seeds  for  them 
to  plant  at  home,  I  found  no  one  more  interested  than  he,  but  it 
was  a  sort  of  secret  between  us.  I  think,  if  I  had  once  spoken 
of  it  in  any  way  before  the  class,  he  would  have  gone  home  and 
pulled  up  every  plant,  rather  than  have  anyone  else  know  that 
he  cared.  1  can  not  tell  anything  more  of  this  boy,  as  he  moved 
away  after  being  with  us  but  two  months.  I  was  very  sorry 
to  have  him  leave. 

There  is  nothing  concerning  which  children  will  talk  so  freely 
as  live  creatures  and  plants,  things  which  they  can  watch.  In 
these  talks  how  much  a  teacher  may  learn  of  that  inner  self 
which  she  may  never  otherwise  see;  and,  now  that  our  Bible  is 
taken  out  of  our  schools,  how  are  the  children  to  learn  of  the 
Creator  of  all  these  things  (if  not  through  the  things  which  He 
has  created?  We  are  thankful  indeed  that,  though  the  Book 
of  Life  has  been  taken  from  them,  no  one  can  take  the  Book  of 
Nature. 

WTien  Earth's  last  picture  is  painted  and  the  tubes  are  twisted  and  dried, 
When  the  oldest  colors  have  faded,  and  the  youngest  critic  has  died, 
We  shall  rest,  and  faith,  we  shall  need  it — lie  down  for  an  eon  or  two. 
Till  the  Master  of  all  Good  Worlsmen  shall  set  us  to  worli  anew! 

And  those  that  were  good  shaU  be  happy;  they  shall  sit  in  a  golden  chair; 
They  shall  splash  at  a  ten  league  canvas  with  bruslies  of  comet's  hair; 
They  shall  find  real  saints  to  draw  from,  Magdalene,  Peter  and  Paul; 
They  shall  work  for  an  age  at  a  sitting  and  never  be  tired  at  all! 

And  only  the  Master  shall  praise  us,  and  only  the  Master  shall  blame, 
And  no  one  shall  work  for  money,  and  no  one  shall  work  for  fame; 
But  each  for  the  Joy  of  the  working,  and  each  in  his  separate  star, 
Shall  draw  the  Thing  as  he  sees  it,  for  the  God  of  Things  as  they  Are. 

Prin.  B.  J.  Bound — I  have  been  asked  to  talk  10  minutes  on 
nature  study  as  it  exists  in  Elniira.  Several  years  ago,  when  I 
was  [principal  of  a  grammar  school  in  Elinira,  we  were  required 
to  observe  Arbor  day  one  day  in  every  y(»ar,  at  which  we  had 
exercises;  and,  after  we  had  obs(»rv(Kl  tin*  day  for  sev(»ral  years, 
it  grew  rather  monotonous,  the  same  subj<»ct  recurring?  every 
year.     I  felt  at  that  time  if  we  could  have  greater  latitude  and 
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take  in  not  only  trees  but  all  kinds  of  plants  and  all  kinds  of  life, 
in  other  words,  if  we  might  call  the  attention  of  the  children 
to  the  life  about  them,  it  would  be  a  good  thing  for  the  soliol- 
ars.    Just  about  that  time  the  nature  study  work  of  the  Junior 
Naturalists  Club  of  Cornell  University  was  started;  and  I  felt 
that  there  was  my  opportunity,  and  I  think  that  I  was  one  of 
the  first,  certainly  in  Elmira,  who  availed  themselves  of  tbat 
opportunity.     We  formed  clubs,  and  we  have  don(»  more  or  less 
work.     In  the  schools  of  Elmira  no  work  in  nature  study  has 
ever  been  recjuired  in  the  course.     It  has  been  left  optional  with 
the  principals,  and  the  principals  have  largely  left  it  with  the 
teachers,  so  that  the  work  has  been  necessarily  very  crude  and 
fragmentary;  but  I  imagine  that  most  of  us  are  in  tlu^  same 
l)Osition.     It  is  still  in  the  experimental  stage,  though  it  has 
done  a  gr(»at  deal  of  good.     We  have  accomplished  much,  thougb 
our  work  has  b<»en  unsatisfactory.     At  first  we  received  the 
leaflets,  and  we  gave  as  much  attention  as  we  could  to  them. 
We  wrote  the  hitters,  and  later  we  have  been  doing  the  work 
in  the  schoolroom.      Last  spring  Miss  McCloskey  visited  our 
schools.     She  brought  with  her  a  number  of  objects  to  show  the 
children,  and  sh(?  talked  to  them  about  the  monarch  butterfly, 
which  I  suppose  you  know  is  on  the  Junior  Naturalists'  button. 
She  described  the  green  chrysalis  with  the  gold  nails;  and,  as 
I  sat  listening  to  her  as  she  talked  to  a  room  full  of  children,  I 
thought  what  a  beautiful  thing  it  would  be  if  we  could  have 
this  chrysalis  in  our  room  to  show  to  the  children.     I  never  had 
seen  the  chrysalis  of  a  butterfly.     I  had  seen  the  cocoons  of 
moths.     Those  are  very  common,  and  most  of  us  have  had  them 
in  our  schoolrooms.     I  thought  if  we  could  only  get  such  a 
thing  as  that  to  show  Ihe  children,  what  an  interest  would  be 
created.     It  was  my  ju-ivih^ge  to  attend  the  summer  school  at 
Chautauqua  last  summc^r  and  Ix^come  a  membcT  of  the  elass  in 
nature  study.     Whil<»  there,  the  larvae  of  the  monarch  butterfly 
were  brought  into  the  classroom;  and  we  watched  the  chrysalides 
day  by  day  till  the  butterflies  emerged.     I  felt  if  I  could  go  home 
and  have  that  reproduced  in  our  schoolroom  it  would  be  u  great 
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.  thing,  but  I  had  no  idea  whether  I  would  succeed  or  not.  I 
started  out  one  Saturday  morning  with  some  of  my  boys  to 
see  if  we  could  find  some  caterpillars  on  the  milkweed.  We 
found  a  great  many  milkweeds,  but  we  did  not  find  a  cater- 
pillar. On  Monday  I  told  the  rest  of  the  class  that  we  had 
tried  and  that  we  had  failed,  and  asked  them  if  they  would 
try.  A  day  or  two  afterward  some  of  the  boys  brought  in  some 
milkweed  larvae  with  the  milkweed,  and  we  made  a  cage.  We 
had  a  large  glass  jar,  and  we  tied  mosquito  netting  over 
the  top.  We  had  several  of  the  cages,  and  the  feeling  spread 
to  the  other  rooms,  and  in  four  different  rooms  we  had  the  cat- 
erpillars of  the  monarch  butterfly  feeding.  To  make  a  long 
story  short,  the  children  watched  those  with  great  interest; 
and  finally  those  caterpillars  hung  themselves  up  with  the  fish- 
hook shape,  as  you  who  have  seen  them  know,  and  the  trans- 
formation took  place,  and  the  butterfly  chrysalis  with  the 
gold  nails  was  perfect.  We  had  those  in  several  rooms.  We 
watched  them  with  great  interest  till  finally  we  were  rewarded 
by  having  the  butterflies  come  out. 

Now,  that  was  the  realization  of  a  dream,  a  dream  that  I 
had  six  months  before  when  Miss  MeCloskey  had  been  there 
and  told  us  about  these  things.  None  of  us  had  ever  seen  them. 
I  had  lived  to  be  over  50  years  old  and  had  never  seen  such  a 
thing,  and  yet  with  no  difficulty  we  realized  this  dream.  The 
pupils  in  the  four  highest  grades,  numbering  150,  saw  the 
metamorphosis.  They  saw  everything  except  the  eggs.  We  had 
none  of  the  eggs.  If  we  never  do  anything  more  in  nature  study 
for  those  pupils,  we  have  accomplished  a  great  deal ;  and  I  never 
expect  to  get  more  pleasure  out  of  any  school  work  than  I  did 
out  of  that  experience.  This  is  told  as  an  illustration  of  what  we 
can  all  do.  I  never  had  any  special  training  in  science,  and  I 
do  not  feel  myself  qualified  to  do  this  work;  yet  the  children 
had  the  opportunity  to  observe  closely  and  carefully  a  most 
wonderful  thing  in  nature  that  is  going  on  around  us  all  the 
while. 
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We  have  tb(»se  clubs  in  all  of  our  grades  of  the  school  from 
the  fourth  to  the  eighth,  inclusive.  Each  member  of  a  club 
writes  a  lett(T  a  month  to  Mr  Spencer.  While  the  pupils  were 
watching  th(*8e  chang<»s,  1  assembled  two  of  the  classes  every 
morning  and  for  15  or  20  minutes  I  talked  and  read  to 
them  about  moths  and  butterflies.  I  simply  made  an  illustra- 
tion, mad(t  a  tyj)e  of  the  caterpillar,  of  the  monarch  butter- 
fly. We  had  other  caterpillars,  and  the  cocoons  were  found 
in  the  schoolroom.  We  have  had  silkworms  and  the  same  ex- 
perience si)ok<»n  of  by  the  last  speaker.  Mr  Spencer  asked  us 
if  we  would  liki*  some  of  the  caterpillars.  I  said  yes,  but  I  did 
not  know  how  w(»  could  feed  them.  I  did  not  know  that  there 
was  a  mulbcMTy  tre(»  in  the  city  of  Elmira,  but,  on  my  inquiring 
of  the  childr(»n,  tlH\v  said,  "  Yes,  there  is  a  mulberry  tree  in 
the  next  yard  ".  That  is  an  illustration  of  what  we  can  do  if 
we  try.  We  had  th<»  heaves  brought  in  and  the  caterpillars  or 
silkworms  fed  and  the  cocoons  spun,  and  we  kept  them  till 
the  moths  came  out  and  laid  their  eggs.  So  we  had  the  com- 
plete metamorphosis. 

Of  course,  the  changes  took  [>lace  slowly.  The  children  ob- 
served and  at  lh(»  end  of  the  month  wrote  their  letters.  In 
our  grammar  school  conference  yesterday,  we  discussed  the 
subject  of  conii)osition  writing,  and  I  have  felt  that  the  nature 
study  work  has  be(»n  a  gr<'at  h(*lp  to  our  pupils  in  the  matter  of 
composition  writing;  and  you  saw  the  work  there  in  drawing. 
The  nature  study  work  is  very  li(»lj)ful  in  drawing  and  compo- 
sition. The  children  like  to  write  if  they  have  something  to 
write  about.  Thosi*  of  us  who  in  our  early  days  had  to  write 
compositions  and  did  not  know  what  to  write  about  had  great 
difticulty;  but,  if  you  give  children  every  month  some  material 
to  think  about,  and  th<\v  work  it  up  and  take  notes,  when  they 
come  to  write,  th(*y  have  something  to  say  from  their  own 
experience. 

Mention  has  been  made  of  the  excursions  and  the  walks.  We 
have  done  something  of  that.  Last  spring  1  went  out  with  a 
number  of  my  classes.     P^ach  took  along  a  little  basket  and  a 
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little  notebook  and  pencil.  We.  went  out  into  the  woods  and 
fields,  and  every  bird  that  we  saw  we  made  a  note  of.  Every- 
thing peculiar  about  it  we  noted;  and  then  gathered  the  wild 
flowers,  as  many  as  we  could,  and  brought  them  to  the  school- 
room the  next  morning.  We  put  on  the  board  lists  of  the  birds 
we  saw.  The  supervisor  in  drawing  was  around  that  morning 
and  took  advantage  of  the  opportunity  to  give  a  lesson  on  draw- 
ing these  wild  flowers.  The  drawing  teachers  are  ready  to 
cooperate  w\U\  us;  they  are  glad  of  the  opportunity  it  furnishes 
to  create  an  interest  in  the  drawing. 

The  greatest  difficulty  I  find  is  this:  teachers  as  a  rule  are 
willing  and  glad  to  do  this  work,  but  they  can  not  do  successful 
nature  work  without  taking  some  time.  They  have  to  provide 
specimens.  Every  teacher  can  do  it,  I  am  sure,  without  any 
previous  preparation.  Of  course,  if  a  teacher's  attention  has 
been  directed  to  the  study  of  botany  or  of  entomology  or 
zoology,  she  is  better  prepared  for  it,  but  every  teacher  can 
find  some  subject  in  which  the  children  can  be  interested. 
With  our  modern  curriculum,  with  the  multiplication  of  sub- 
jects, the  grade  teacher  has  difficulty  in  finding  time.  With  a 
supervisor  of  drawing,  music  and  physical  culture,  and  with  a 
principal  who  is  not  particularly  interested  in  the  nature  study,  it 
is  hard  for  a  teacher  to  get  the  time  to  spare.  I  have  been  inter- 
ested in  nature  study,  and  my  teachers  have  known  it,  and  have 
been  perhaps  more  willing  to  work  than  the  teachers  in  a 
school  where  the  principal  is  not  particularly  interested.  Even 
in  my  school  I  have  felt  a  hesitation  in  urging  the  teachers  to 
do  this  nature  study  work.  I  do  not  know  how  we  are  going 
to  solve  the  problem.  Our  state  sui)erintendent,  in  his  last 
report,  called  attention  to  the  fact,  and  this  is  not  the  first  time 
he  has  done  it,  of  the  overcrowding  of  our  courses  of  study;  and 
he  spoke  of  it  in  an  address  to  the  grammar  school  principals 
yesterday  morning.  I  say  I  do  not  know  how  we  are  going  to 
overcome  this  difficulty,  but  I  do  believe  most  thoroughly  that, 
if  the  grade  teachers  could  be  given  the  time  to  make  the  prep- 
aration, and  through  all  the  grades  some  time  of  the  w(?ek 
could  be  given  to  the  subject  of  nature  study,  there  vfovvVd  b^ 
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a  marked  improvement  not  only  in  the  moral  character  of  the 
pupils,  but  in  all  the  work  done  in  our  schools. 

One  thing  has  been  a  great  comfort  to  me.  Mrs  Comstock 
gave  utterance  to  this  thought  in  the  talks  to  the  teachers  at 
Chautauqua.  She  issu(*d  for  the  use  of  the  teachers  a  syllabus, 
giving  an  outline  for  each  grade  for  each  season  of  the  year. 
There  is  a  great  d(*al  of  work  suggested,  and  that  frightens  the 
teachers.  Mrs  Comstock  said  this,  and  I  have  said  the  same 
thing  to  my  teachers:  Do  not  Ik?  afraid  to  take  hold  of  this  work 
because  th(»re  is  so  much  to  be  done.  Ijook  over  the  outline. 
You  will  find  something  there  that  you  are  interested  in,  and 
of  which  you  hav(*  souk*  knowledge*;  and  if  in  the  term  yon  only 
get  the  childn^n  to  study  carefully  and  closely  some  one  thiog, 
you  will  hav(*  accomj>liHh(»d  a  gi*eat  deal.  I  have  carried  out 
this  thought  and,  as  I  lold  you,  made  a  beginning  in  our  study 
of  the  metamorphosis  of  the  monarch  butterfly.  If  we  do  not 
do  anything  moiu*  this  y(»ar  than  that  one  thing,  I  feel  that  we 
have  done  a  gn^at  d(»al  for  those  children;  and  I  believe  every 
t(»acher  can  do  as  much.  She  can  find  some  one  object  and 
bring  the  living  creature,  either  plant  or  animal,  into  the  room 
and  watch  the*  changes.  Call  attention  to  the  details  and  get 
the  children  to  describe  them.  That  is  a  beginning,  and  that 
beginning  we  have  made. 

Saturday,   11.15  a.  m. 

GBNKHAL    SESSION 

A  STANDARD  COLLK(4E  P^NTBANCE  OPTION  IN  BOTANY 

COMMIXXli^E  KEF»ORX* 

rUKWDNTHD    IIV    TUOF.    FRANCIS    E.    LLOYD,    TBACHBRS    COLiLRGF), 

COLUMIUA  UNIVEUSITY 

1  It  is  founded  on  th(»  two  important  reports  of  the  National 
P^ducational  Association,  the  report  of  the  Committee  of  Ten 
(Washington  1H\KV),  and  the  ri^port  on  college  entrance  require- 
m(»nt8  (Chicago  1801)). 

2  It  is  intended  primarily  as  an  option  for  entrance  to  college, 
but  equally  for  tlu?  education  in  the  high  8(*hool  of  the  general 
student  who  can  folhww  the  subject  no  farther;  there  are  in 


*Th6  oommittee  was  appointed  by  the  Society  of  Plant  Morpbology  and  Physlologj. 
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botauy  no  advantages  in  having  the  college  preparatoi^y  and  the 
general  educational  courses  different,  at  least  none  that  are  at 
all  eoinmenfiurate  with  the  additional  burden  thus  laid  on  the 
Schools. 

3  It  should,  if  possible,  be  found(»d  on  a  considerable  body  of 
botanical  fact  learned  through  "  nature  study  "  in  the  lower 
schools;  it  should  form  part  of  a  four  years  high  school  course 
in  the  sciences;  it  should  be  considered  and  treated  as  an  elemen- 
tary or  in-eliminary  course  leading  to  second  courses  in  colleges, 
and  colleges  accepting  the  option  should  make  provision  to  artic- 
ulate second  courses  economically  with  it. 

4  The  immediate  plan  of  its  construction  is  very  simple, 
namely,  to  include  those  topics  in  the  leading  divisions  of  the 
subject  which  most  teachers  now  regard  as  fundamental,  either 
for  their  value  in  scientific  training,  or  as  knowledge;  but  the 
individual  teacher  is  left  free  to  follow  his  own  judgment  as  to 
sequence  of  topics,  text  and  other  books  and  special  methods. 
Advice  is  occasionally  offered,  however,  on  important  points  in 
which  most  teachers  are  now  known  to  agree. 

5  It  is  designed  to  yield  a  mental  discipline  fully  equal  in 
quality  and  quantity  to  that  yielded  by  the  ohh^r  subjects  studied 
for  the  same  length  of  time. 

G  The  time  per  week,  inclusive  of  recitation,  preparation,  and 
laboratory,  should  be  the  same  as  for  any  other  subjc^ct.  Where 
five  periods  a  week  with  an  hour  of  preparation  for  (»ach  are 
demanded  for  other  studies,  this  course  should  receive  the  equiv- 
alent of  two  recitation  periods  with  their  preparation,  together 
with  three  double  (not  six  sei)arated)  periods  in  the  laboratory 
and  a  small  amount  of  outside  related  work  or  preparation. 
Variation  from  this  should  be  toward  a  greater,  not  a  lesser 
proportion  of  laboratory  work. 

7  The  preparation  of  records  of  the  laboratory  work,  in  which 
stress  is  laid  on  diagrammatically  accurate  drawing  and  precise 
and  expressive  description,  is  regarded  as  an  integral  part  of 
the  course;  and  these  records,  preferably  in  a  not(»book,  must 
be  prt*fiented  with  the  examination  iniper,  and  will  count  one 
third  toward  admission. 
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8  There  must  be  provided 
a  A  full  year  option 
h  A  half  year  option 
c  The  possibility  of  a  two  year  option 

Specifications 

The  full  year  option,  to  count  as  1  unit  or  point  out  of  13  to  15 
for  entrance,  will  consist  of: 

1  A  half  year  devoted  to  the  general  principles  of  anatomy, 
morphology,  physiology  and  ecology. 

2  A  half  year  devoted  to  the  natural  history  of  tlie  plant 

groups,  with  classification. 

Under  special  circumstances,  though  it  Is  not  advised,  the  full  year  option 
may  consist  of  2  enlarged  to  occupy  a  year  and  including  the  essentials  of  1. 

The  half  yoav  option,  to  count  as  1  unit  or  point  out  of  26  to 
30  for  entrance,  may  consist  of  either  1  or  2  above,  but  not  of  a 

comi>o8ite  of  both. 

A  lialf  year  option  consisting  of  a  composite  of  1  and  2,  thougli  recog- 
nized as  profitable  uudfr  some  local  conditionjs,  is  not  here  Included;  since, 
while  it  is  not  considered  eduoationaUy  superior,  if  equal,  to  1  or  2  more 
throughly  studied,  it  wiU  be  imiwssible  for  colleges  to  make  arrangements 
to  articulate  it  profitably  with  their  higher  courses  In  addition  to  1  and  2; 
and,  moreover,  examination  boards  will  find  obvious  difficulties  in  provid- 
ing examinations  for  it. 

The  two  y<»ars  option  will  consist  of  1  enlarged  to  a  year,  to- 
gether with  2  enlarged  to  a  year. 

1   The  half  year  option  in  the  general  principles  of  aJiatpsny,  mor- 
phology, physiology  and  ecology 

The  fundamental  toi)ics  ar<?  the  following: 

a  In  anatomy  and  morphology 
The  s(mm1.    Four  types  (diectyliHlon  without  and  with  endosperm, 
a  monocotyledon  and  a  gymnosiH*rm);  structure  and  homo- 
logons  parts. 

Food  supply;  experimental  delx^rmination  of  its  nature  and 
value.  IMuMKrUK^na  of  germination  and  growth  of  embryo 
into  a  seedling  (including  bursting  from  the  seed,  asfiumption 
of  position  and  unfolding  of  parts). 
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The  shoot.     Gross  anatomy  of  a  typical  shoo^t;  the  arrangement 
of  leaves  and  buds  on  the  stem,  and  deviations  (through 
light  adjustment  etc.)  from  symmetry. 
Buds,  and  the  mode  of  origin  of  new  leaf  and  stem;  winter 
buds  in  particular. 

Specialized  and  metamorphosed  shoots  (stems  and  leaves). 
General  structure  and  distribution  of  the  leading  tissues  of 
the  shoot;  annual  growth;  shedding  of  bark  and  leaves. 

The  rf/Ot.  (irosfi  anatomy  of  a  typical  root;  position  and  origin 
of  secondary  roots;  hair  zone,  cap  and  growing  point;  origin 
of  new  roots. 

Specialized  and  metamorphosed  roots.  General  structure 
and  distribution  of  the  leading  tissues  of  the  root. 

The  flower.  Structure  of  a  typical  flower,  specially  of  ovule  and 
pollen;  nectar  glands;  functions  of  the  parts.  Comparative 
morphologic  study  of  six  or  more  different  marked  types, 
with  the  construction  of  transverse  and  longitudinal  dia- 
grams. 

The  fruit.  Structure  of  a  typical  fruit,  specially  with  reference 
to  changes  from  the  flower,  and  from  ovule  to  seed.  Com- 
parative morphologic  study  of  six  or  more  marked  types, 

with  diagrams. 
Where  options  1  and  2  are  combined  to  form  a  j^ear  course,  tliis  com- 
f«irative  morphologic  study  of  flowers  and  fruits  may  advantageously  be 
postponed  to  the  end  of  2,  and  then  taken  up  in  connection  with  classifica- 
tion of  the  angiosperms. 

The  cell.     Cytoplasm,  nucleus,  sap  cavity,  wall.     Adaptive  modi- 

ficatitms  of  walls,  formation  of  tissues. 

The  sequence  of  topics  above  given,  with  the  exception  of  the  iK>sition 
of  the  cell,  is  that  recommended  by  the  committee,  but  the  i>reciHe  siMiuenee 
is  not  considered  important. 

As  to  tlie  study  of  the  cell,  it  is  by  no  means  to  be  postponed  for  con- 
sideration by  itself  after  the  other  topics,  as  its  position  in  the  above 
outline  may  seem  to  imply,  but  it  is  to  be  l)rought  in  earlier  along  with 
the  study  of  the  shoot  or  root,  and  continuetl  from  topic  to  topic.  Though 
enough  study  of  the  individual  cell  is  to  be  made  to  give  an  idea  of  its 
structure  (a  »tudy  which  may  very  advantageously  be  associateil  witli  the 
physiologic  topics  first  mentioned  under  b)  the  principal  microscopic  work 
should  consist  In  the  recognition  and  study  of  the  distribution  of  the  lead- 
ing tissues. 
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h  In  physiology 
R61e  of  water  in  the  plant;  absorption  (osmosis),  path  of  transfer, 

trattspiration,  turf^idity  and  its  ineoli^mical  value,  plamnolysis. 
Photosynthesis;  dependence  of  starch  formation  on  dhlorophyl,  Ught 

and  carbon  dxoivid;  emlution  of  oxygeti,  observation  of  starch 

grains. 
Respiration;  necessity  for  oxygen  in  growth,  evol/ution  of  carbon 

dioxid, 
Digesticn;  di{^cstion  of  starch  icith  diastase,  and  the  role  of  diges- 
tion in  translocation  of  foods. 
Irritability;  gcoti\}pi»m,  hdiotropi^m  and  hydrotropism;  nature  of 

stiiniilns  and  response. 
Growth;  localizaiimi  in  hUjher  pkmts;  amouni  in  germinating  seeds, 

and  stents;  rclatumshlps  to  temperature. 

Fertilization;  sexual  and  vegetative  reproduction. 

Though  for  convenieuce  of  reference,  the  physiologic  topics  are  here 
grouped  together,  they  should  by  no  means  be  studied  by  themselves  and 
apart  from  cinatomy  and  morphology.  On  the  contrary,  they  should  be 
taken  up  along  with  tho  study  of  the  structuues  in  which  the  processes 
occur,  and  which  they  help  to  explain;  thus,  photoeyntbesis  should  be 
studied  with  the  leaf,  as  should  also  transpiration,  while  digestion  may 
l)est  come  with  g-f»rmi nation,  osmotic  absorption  with  the  root,  end  so  on. 
The  student  should  eltlier  try,  or  at  least  aid  in  trying,  experiments  to 
demonstrate  the  fundamental  processes  underlined  above. 

c  In  ecology 
Moditications  (metamorphoses)  of  parts  for  special  functions. 
Dissemination. 
Cross-pollination. 

Light  relations  of  green  tissues;  leaf  mosaics. 
(Plant    societies;    mesophytes,  hydrophytes,  halophytes,  xero- 

phytes;   climbers,  epiphyt(»H,  parasitt^s  (and  saprophytes),  In- 

sectivora.     Symbiosis) 
(Plant  associations,  and  zonal  distribution) 

The  topics  in  ecology,  (particularly  tlie  first  four  and  in  part  the  fifth) 
like  those  in  physiology,  are  to  be  studied  not  by  themselves,  but  along 
with,  and  in  dei>endence  on,  the  structures  with  which  they  are  most 
closely  connected,  as  cross-pollination  with  the  flower,  dissemination  with 
the  seed,  etc.  The  fifth  and  sixth  may  most  advantageously  be  studied 
with  (7  in  part  2,  and  are  to  be  considered  as  recommended  rather  than  as 
required. 
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In  this  connection  field  work  is  of  gneat  importance,  and  for  some  topics, 
sacb  as  the  sixth,  is  indispensable,  though  much  may  be  done  also  with 
potted  plants  in  greenhouses,  photographs,  and  museum  specimens.  The 
committee  strongly  recommends  that 'some  systematic  field  work  be  con- 
sidered as  an  integral  part  of  the  course,  coordinate  in  deflniteness  and 
raloe  as  far  as  it  goes  with  the  laboratory  work.  The  temptations  to 
beziness  and  guessing  in  ecology  must  be  combated. 

2  The  half  year  option  in  the  natural  history  of  the  plant  gproupSy  and 

classification 

A  comprehensive  summary  of  the  great  natural  gi'oups  of 
plants,  based  on  the  thorough  study  of  the  structure,  reproduc- 
tion and  adaptations  to  habitat  of  types  from  each  group,  sup- 
plemented by  more  rapid  study  of  other  forms  in  those  groups. 
Where  living  material  is  wanting,  some  use  may  be  made  of 
preserved  or  even  pictured  materials.  A  standard  textbook 
should  be  carefully  read.  The  general  homologies  from  group 
to  group  should  be  noted. 

In  general,  in  this  part  of  the  course,  it  is  recommended  that 
much  less  attention  be  given  to  the  lower,  difficult  and  incon- 
spicuous groups,  and  progressively  more  to  the  higher  and  con- 
spicuous forms,  ^nd  that  at  least  one  third  of  the  time  devoted 
to  the  groups  be  given  to  the  spermatophytes.  Attention  should 
be  called  throughout  to  the  economics  (relation  to  man's  good 
and  injury)  of  the  forms  and  groups  studied. 

Following  is  a  list  of  recommended  types  from  which  selection 
may  be  made. 

a  Algae.  Pleurococcus  (or  Rphaerella),  Spirogyra,  Vauch- 
eria,  Fucus,  Nemalion  (or  Batrachospermum  or  Polysiphonia  or 
Coleochaete). 

b  Fungi.    Bacteria,  Rhizopus,  yeast,  Puccinia  (or  any  powdery 

mildew),  mushroom. 

Bacteria  and  yeast  have  obvious  disadvantages  in  such  a  course,  but 
their  great  economic  prominence  may  justify  their  introduction. 

€  Lichens.     Physcia  (or  Parmelia). 

d  Bryophytes.  In  Hepaticae,  Radula  (or  Porella  or  March- 
antia).     In  Musci,  Mnium  (or  Funaria  or  Polytrichum). 

e  Pteridophytes.  In  Filicineae,  Aspidium  or  equivalent,  in- 
cluding of  course  the  prothallus. 

In  Equisetineae,  Egnisetum. 
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In  Lyeopodineae,  Lyeopodium  and  Selaginella  (or  Isoetes). 

/  Gymnosperms.     Pinus  or  equivalent. 

(J  Angiosperins.  A  monocotyledon  and  a  dicotyledon,  to  be 
studied  with  reference  to  the  homologies  of  their  parts  with 
those  in  the  above  groups;  together  with  representative  plants 
of  the  leading  subdivisions  and  principal  families  of  angio- 
sperms. 

Classification  should  include  a  study  of  the  primary  subdivis 
ions  of  the  above  groups,  based  on  the  comparison  of  the  types 
with  other  (preferably)  living  or  preserved  material.  The  prin- 
cipal subdivisions  of  the  siK»rmatophytes,  grouped  on  the  Engler 
and  Prantl  plan,  should  be  understood. 

The  ability  to  use  manuals  for-  the  determination  of  the  species  of  flower- 
ing, plants  is  not  considered  essential  in  this  course,  though  it  is  desirable. 
It  should  not  be  introduced  to  the  exclusion  of  any  other?  work,  but  may 
well  be  made  voluntary  work  for  those  showing  a  taste  for  it.  It  should 
not  be  limited  to  learning  names  of  plants,  but  should  be  made  a  study  in 
the  plan  of  classification  as  well. 

The  preparation  of  a  herbarium  is  not  required  or  recommended  except 
as  voluntary  work  fon  those  with  a  taste  for  collecting.  If  made,  it  should 
not  constitute  a  simple  accumulation  of  species,  but  should  represc^ut  some 
distinct  idea  of  plant  associations,  of  mori>hology,  of  representation  of  the 
groups,  etc. 

SYMPOSIUM 

WHAT  OUGHT  THE  HIGH  SCHOOL  TBACHDR  IN  BACH  SCIENCE  TO 
KNOW?  WHAT  OUGHT  HE  TO  BE  ABLE  TO  DO?  WHAT  ARE  HIS 
OPPORTUNITIES   FOR   SELF-IMPROVEMENT? 

Prof.  Lyman  C.  Newell — What  I  shall  say  will  be  confined  to  the 
last  of  the  three  questions  to  be  discussed  in  this  symposium. 
The  third  question,  "  What  are  his  opportunities  for  self- 
improvenu^nt?"  is  important,  because  it  presents  so  many  i>racti- 
cal  asi)ects.  Perhaps  the  lar^rest  ojjportunity  is  access  to  period- 
ical literature.  Magazines  d(*voted  to  every  branch  of  science 
are  numerous,  and  no  progressive  teacher  can  afford  to  lose 
sight  of  them.  It  is  not  always  possible  to  read  and  digest  an 
article  as  soon  as  it  appears.  Thc^ri^fore  teachers  must  have 
some  plan  of  keeping  track  of  helpful  articles.  Those  who  have 
never  tried  to  do  this  may  regard  it  as  an  almost  impossible 
operation,  but  I  have  not  found  it  so.  An  hour  a  month  I  have 
found  sufficient  to  enable  me  to  record  on  cards,  about  half  the 
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size  of  an  ordinary  library  catalogue  card,  the  title,  etc.,  of  all 
articles  in  current  magazines  which  I  believe  will  be  helpful. 
As  soon  as  convenient  I  read  the  articles,  abstract  what  seems 
advisable,  or,  as  often  happens,  purchase  the  magazine  and  file 
it  away  for  future  use.  The  cards  are  filed  alphabetically  by 
topics,  the  simplest  word  being  placed  first,  though  the  exact 
title  is  always  put  on  the  card.  Some  such  plan  is  necessary  if 
one  is  to  prepare  papers  and  to  keep  track  of  discoveries  and 
the  progress- of  principles.  I  recommend  the  card  system  after 
a  trial  of  nearly  10  years. 

A  second  opportunity  for  improv€»ment  is  general  reading, 
specially  in  one's  special  field.     Teaching  is  apt  to  make  one 
narrow.     Our  daily  work  does  not  open  many  dilTerent  channels 
of  thought  and  interest.     Many  teachers  are  deplorably  unin- 
formed in  the  different  branches  of  their  subject.     So  important 
is  this  matter  in  the  opinion  of  the  New  England  Association  of 
Chemistry  Teachers  that  a  list  of  books  in  chemistry  has  been 
I»repared  by  them.    This  list  is  devoted  to  the  needs  of  second- 
ary teachers,  though  others  will  find  it  useful.     I  have*  brought 
a  number  of  copies  of  this  list,  and  th(»y  are  at  your  disposal. 
Additional  copies  may  be  obtained  of  the  L.  E.  Knott  Apparatus 
Co.,    16    Ashburton   place,    Boston    Mass.     Many    books    have 
recently  appeared  on  new  subjects  which  will  soon  be  taught  in 
the  secondary  schools,  and  now  is    the    time    for    teachers  to 
acquaint  themselves  with  the  general  outlines  of  these  subjects. 
This  is  specially  true  of  physical  chemistry  and  electrochemistry. 
Several  books  on  these  subjects  are  described  in  the  list  just 
mentioned.     In  addition  to  the  use  of  printed  lists,  teachers 
should  not  fail  to  improve  themselves  by  examining  new  books 
Hs  soon  as  they  appear.     Many  hints  are  obtained  from  them. 
In  this  connection  it  may  be  well  to  state  that  teachers  should 
keep  track  Osgood  books.     One's  circumstances  ofWu  change;  a 
book  not  available. in  one  place  may  be  needed  elsewhere.     To 
be  a  serviceable  teacher,  one  must  be  prc^pared  to  adapt  one's 
self  readily  to  new  conditions. 

A  third  means  of  improvement  is  illustrated  by  this  very 
meeting.    It  has  been  an  inspiration  to  me  to  meet  teachers  who 
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are  working  in  the  same  line  as  I,  though  under  diflferent  cir- 
cumstances. In  New  England  we  have  two  science  associations, 
one  devoted  to  chemistry  and  one  to  physics.  Each  has  a  large 
membership,  and  is  a  source  of  profit  and  pleasure  to  the  mem- 
bers. We  give  and  take  freely.  No  one  attempts  to  take  with- 
out giving  in  return.  The  records  of  the  meetings  are  published 
in  full  and  are  freely  distributed. 

These  three  contemporary  opportunities  for  self-improvement 
may  be  utilized  without  adding  to  our  daily  burdens,  and  in  time 
they  may  become  part  of  our  literary  recreation. 

Prof.  Henry  E.  Linville — I  wish  to  speak  of  what  seems  to  me 
to  be  the  diflfertMice  in  value  as  teachers  between  the  man  who 
has  had  the  conventional  college  course  and  the  one  who  has 
don<'  postgraduate  work  in  a  university.  If  it  were  possible 
to  find  two  men  of  the  same  capacity,  physically  and  mentally, 
that  could  be  subjected  to  the  same  training  up  to  a  certain 
IK)int,  and  led  into  different  work  after  that,  I  am  confident 
that  a  i>ractical  demonstration  of  the  benefit  of  thorough  work 
in  the  best  graduate  schools  could  be  made.  As  things  are,  the 
comparisons  that  occur  to  anyone  who  thinks  on  this  question 
are  convincing.  All  of  us  are  familiar  with  the  average  college 
graduate*  who  in  the*  first  year  after  receiving  his  degree  l>egin8 
his  career  of  teaching.  lie  finds  difficulties  and  in  time  over- 
com(»s  them  to  {\w  satisfaction  of  himselfi,  his  principal  and  the 
board.  With  10  years  of  this  experience  he  has  made  a 
place  for  himself  in  the  list  of  steady  and  reliable  teachers. 
This  man  can  teach  a  class  in  Latin  as  well  as  in  English  or  in 
mathematics,  and  all  of  them  successfully  in  a  place  where  the 
scholar's  ideal  of  good  teaching  is  not  likely  to  be  prevalent. 
Seccmdary  schools  are  ftll(»d  with  this  sort  of  men,  and  their 
presence  is  rc^sponsible  for  much  of  the  mediocre,  humdrum, 
spiritless  work  found  in  th<»se  places. 

A  man  who  pursuers  a  consist(»nt  course  of  investigation  in 
some  special  fi<»ld  is  biding  trained  (within  the  limits  of  his 
native  ability)  into  the  iwssession  of  one  of  the  greatest  pow- 
ers of  the  human  mind — the  power  of  independent  and  accurate 
judgment.    Such  a  man,  with  a  natural  capacity  for  teaching, 
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can  become  an  immediate  force  in  any  institution.  He  is  an 
abler  man  than  he  would  have  been  without  his  special  train- 
ing. The  manifestation  of  his  ability  need  not  be  limited  to 
any  particular  line  of  work.  His  judgment  has  been  trained, 
and  the  trained  judgment  may  be  used  in  various  directions. 
The  teaching  of  this  sort  of  man  has  every  reason  for  being 
characterized  by  high  quality,  spirit  and  inspiration. 

When  a  teacher  regards  with  thorough  and  intelligent  respect 
the  principles  of  his  science,  he  is  undoubtedly  in  a  position 
to  inspire  a  similar  respect  for  the  science  in  the  minds  of  his 
pupils.     This  is  the  ultimate  proof  of  success. 

Saturday  afternoon 
GENEIRAL   SESSION 

STIMULANTS  AND  NARCOTICS 

REPORT  OF"  F»ROGRESS  OK  THE  COMMITTEE 

PRBSBNTED  BY  PROF.  IRVING  P.  BISHOP 

At  the  meeting  of  this  association  held  in  New  York  in  1898 
the  attention  of  the  council  was  called  to  certain  discrepancies 
between  the  facts  of  physiology  taught  in  the  universities  and 
medical  schools  and  those  taught  in  the  public  schools  of  the 
state.  As  the  result  of  the  discussion  which  followed^  a  com- 
mittee of  five  was  appointed  "to  ascertain  and  report  what  is 
definitely  known  regarding  the  effects  of  alcohol  and  narcotics 
on  the  human  body  and  to  recommend  suitable  methods  for 
teaching  the  same  in  the  schools  of  the  state."  A  careful  exam- 
ination of  the  bibliography  of  alcohol  alone  revealed  an  euor- 
mous  mass  of  matter,  and  a  wide  difference  of  statement  on 
almost  every  pointy  even  among  those  best  qualified  to  know. 
As  it  was  known  that  the  Committee  of  50  for  the  Investiga- 
tion of  the  Drink  Problem,  a  noupartizan  organization,  was  con- 
ducting original  researches,  your  committee  unanimously  d(»- 
cided  to  defer  its  final  report  till  the  material  from  that  sourci^ 
should  be  available.  Recent  correspondence  with  that  body 
ihows  that  the  report  of  the  subcommittee  on  the  physiologic 
^pathologic  aspect  of  the  drink  problem  is  now  readv,  a\id 
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that  it  will  be  in  our  hands  soon.  We  present,  therefore,  cer- 
tain features  of  our  work  which  show  the  progress  made  to 
-date. 

Comparison  of  textbooks  nsed  in  medical  colleges  and  in  the  pnblic 

schools  of  the  state 
To  illustrate  the  discrepancies  referred  to  in  the  opening  lines 
of  this  report,  we  subjoin  parallel  quotations  taken  from  text- 
books used  in  the  medical  schools  and  universities  and  there 
considered  standard  and  those  in  general  use  in  the  public 
schools  of  the  state.  With  one  exception — Hutchinson's — the 
latter  are  indorsed  by  the  Women's  Christian  Temperance 
Union.i 

^4l  part  of  the  following  quotations  is  taken  from  the  advance  sheets  of 
the  Report  on  the  Present  Instruction  in  the  Physiological  Action  of  AU^ohol  of 
the  subcommittee  of  the  Committee  of  50  for  the  Investigation  of  the  Drink 
rroblem.    Dr  H.  P.  Bowdltch,  Prof.  0.  P.  Hodge. 


STANDARD  TEXTS 

It  may,  perhaps,  be  said  with 
safety  that  in  small  quantities  it 
(alcohol)  is  beneficial,  or  at  least 
not  injurious  barring  the  danger  of 
acquiring  the  alcohol  habit,  whUe 
in  large  quantities  it  is  directly  in- 
jurious to  various  tissues.' 

In  practice  we  find  that  in  many 
persons  a  small  quantity  of  alcohol 
improves  digestion;  and  that  by  its 
moans  a  meal  can  bo  digested  which 
oIluTwise  would  be  undigested  and 
so  wasted.* 

In  attempting  fairly  to  estimate 
the  artion  of  stimulants,  especially 
of  alcohol,  one  iwint  is  of  tlie  ut- 
nn)st  imi>ortance  \xt  remember.  It 
is  tills — alcohol  Is  a  food.  If  al- 
oohnlic  stimulants  were  mere  dis- 
fu^'agers  of  stsitic  force,  early  ex- 
haustion would  be  the  rule.  But 
as  alcohol  is  a  readily  oxidizable 
form  of  hydrocarl>on,   it  is  also  a 

-Howell.  Amer.  Textbook  of 
Physiology.     Kd.  2.     1900.   p.  350. 

Kothergill.  The  Practitioner's 
Handbook  of  Treatment.  Lond. 
and  N.  Y.     1807.     p.  688. 


SCHOOL  TEXTS 

Alcohol  is  not  a  food  or  drink. 
Medical  writers,  without  exceptiout 
class  alcohol  as  a  poison.* 

Alcohol  is  universally  ranked 
among  poisons  by  physiologists, 
chemists,  physicians,  toxicologists* 
and  all  who  have  experimented, 
studied  and  written  upon  the  sub- 
ject, and  who,  therefore,  best  un- 
derstand it* 

Alcohol  also  is  a  poison.  It  de- 
prives the  bones  of  some  of  their 
food,  and  leaves  in  place  of  it,  a 
mineral  that  makes  them  more  brit- 
tle.*' 

As  alcohol  is  a  poison,  it  should 
not  be  taken  into  the  stomach. 
What  is  a  poison?  Anything  is  a 
poison  that  harms  the  body  and 
makes  one  sick.    Alcohol  does  both.' 

*'  Is  alcohol  a  foodr 

*•  What  do  you  think  about  it? 
(question    to    the    class) — Do    you 

^Eclectic,  no.  3,  p.  5-7. 

''Q noted  from  Youmans  in  Blals- 
dell's  no.  2,  p.  232. 

•Hutchinson.  Our  Wonderful 
Bodies,  First  Book,  p.  24. 

'Hutchinson.    First  Book,  p.  46. 
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food  as  well  as  a  stimulant.  In 
fact  it  is  one  of  the  most  easily 
assimilable  forms  of  food,  and  very 
frequently  it  can  be  taken  and  util- 
ized when  no  other  form  of  food  is 
available.  While  it  is  a  stimulant, 
an  evoker  of  force,  it  also  supplies 
to  some  extent  that  force  in  Its 
readily  oxidizable  self.'  The  ex- 
periments of  the  late  DrAnstie,and 
Dr  Dupr6  have  placed  beyond  all 
question  or  honest  doubt  the  fact 
of  the  oxidization  of  alcohol  within 
the  organism.  If  alcohol  is  oxid- 
ized in  the  body,  then  alcohol  is  a 
true  food,  or  furnisher  of  force.* 

The  question  of  the  propriety  of 
the  daily  use  of  alcohol  by  healthy 
men  is  at  present  a  very  serious 
one.  inTolTing  so  many  moral  and 
politico-moral  issues  that  it  can  not 
be  fully  discussed  here.  Suffice  it 
to  state  as  obvious  inferences  from 
our  present  knowledge  of  the 
physiological  action  of  alcohol,  that 
the  habitual  use  of  moderate 
amounts  of  alcohol  does  no  harm; 
that  to  a  certain  extent  it  is  ca- 
pable of  replacing  ordinary  food,  so 
that  if  it  be  scanty,  or  even  if  it  be 
coarse  and  not  easily  digested,  al- 
cohol in  some  form  or  other,  is  of 
great  advantage;  that  in  all  cases 
it  should  be  taken  well  diluted,  so 
as  not  to  irritate  the  stomach;  and 
that  wine  or  malt  liquors  are  cer- 
tainly preferable  to  spirit. 

As  Liebig  also  found  that  this 
substance  exists  In  the  urine  of 
dog«,  horses  and  lions,  and  as  A. 
Rajowski  obtained  it  from  healthy 
rabbits,  it  must. be  acknowledged 
that  our  present  knowledge  strong- 
ly indicates  that  it  is  formed  and 
exists  in  the  normal  organism.' 

^Fothergill.  Practitioner's  Hand- 
book of  Treatment  Ed.  11.  Lond. 
1897.    p.  254. 

'Wood,  H.  C.  Therapeutics, 
p.  372. 


think  your  body  would  grow  and 
keep  well  and  strong  if  you  used  it 
Instead  of  bread  and  meat?'* 

"  No,  indeed  We  know  that  al- 
cohol is  not  a  food."* 

It  is  important  for  you  to  remem- 
ber that  alcohol  is  a  narcotic 
poison.* 

This  alcohol  is  a  liquid  poison. 
A  little  of  it  will  harm  any  one  who 
drinks  it,  and  much  of  It  would  kill 
the  drinker.* 

It  must  be  remembered  that  in 
whatever  quantity,  or  wherever  al- 
cohol is  found,  its  nature  is  the 
same.  It  Is  not  only  a  poison  but 
a  narcotic  poison.** 

Alcohol  a  Poison. 

A  poison  is  any  substance  whose 
nature  it  is.  when  taken  Into  the 
body  either  in  small  or  large  quan- 
tities, to  injure  health  or  destroy 
life. 

In  large  doses,  in  its  pure  state, 
or  when  diluted  as  in  brandy,  whis- 
key, rum  or  gin,  alcohol  Is  often 
fatal  to  life.  Deaths  of  men, 
women  and  children  from  poison- 
ous doses  of  this  drug  are  common. 

In  smaller  quantities,  or  in 
lighter  liquors,  beer,  wine  and  cider, 
when  used  as  a  beverage,  it  injures 
the  health  in  proportion  to  the 
amount  taken.' 

If  on  the  other  hand,  you  take 
into  your  stomach  a  little  alcohol, 
it  receives  no  such  welcome. 
Nature  treats  it  as  a  poison  and 
seeks  to  rid  herself  of  the  intruder 
as  soon  as  possible.  Every  organ 
of  elimination,  all  the  scavengers  of 
the  body — the  lungs,  the  kidneys, 
the  perspiration  glands,  at  once  set 
to  work  to  throw  off  the  enemy. 
Tlie  alcohol  thus  eliminated  is  en- 
tirely unchanged.  It  can  not  then 
be  treated  as  an  aliment  or  food.** 

'Health  Series,  no.  1.  p.  30  ff. 
*Ec:ectic  Series,  no.  2,  p.  31. 
"Pathfinder  Series,  no.  1.  p.  41. 
^\uthorized  Series,  no.  8,  p.  58. 
'Dulauey's  Series,  no.  2,  p.  4(3  ff. 
^Steele's      Hygienic      Physiology. 
1S84.     p.  164. 
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Conttictiag  statements  like  the  above  could  be  multiplied  far 
beyond  the  limits  of  this  report,  but  enough  have  been  given  to 
show  that,  in  the  interpretation  of  facts,  there  is  a  lack  of  con* 
cord  which  is  no  longer  tolerable. 

Opinions  of  the  committee  residing  the  effects  of  alcohol 

In  attempting  to  select  from  the  material  at  their  disposal 
such  facts  as  might  be  safely  taught,  your  committee  has  en- 
deavored to  weigh  evidence  carefully.  When  possible,  it  has. 
availed  itself  of  the  latest  research,  placing  much  confidence  in 
experimental  inquiry  where  it  has  been  carried  on  with  due 
care  and  regard  for  accuracy.  That  there  may  be  no  misunder- 
standing as  to  the  meaning  of  terms,  the  following  provisional 
definitions  have  been  adopted: 

Stimulant.  An  agent  which  temporarily  quickens  some 
fiunutional  or  trophic  process.  It  may  act  directly  on  the  tissue 
concerned,  or  may  excite  the  nerves  which  effect  the  process,  or 
paralyze  the  nerves  which  inhibit  it.  Stimulants  comprise  cer- 
tain medicinal  substances,  as  ammonia,  alcohol  and  ethylic 
ether,  as  well  a«  physical  conditions  such  as  wanrith,  cold,  light, 
or  electricity,  esthetic  effects,  as  music  and  other  products  of 
art,  and  emotions  of  various  kinds,  as  joy,  hope,  etc.  Stimulants 
have  been  divided  into  general  and  topical,  according  as  they 
affect  directly  or  indirectly  the  whole  system  or  only  a  particu- 
lar part.     Century  Dwtionary, 

Xarcotic.  An  agent  which  directly  induces  sleep,  blunts  the 
senses,  and  in  larg(»  amounts  produces  complete  insensibility. 

Poison,  A  substance  which  when  introduced  into  the  body 
causes  disease  or  death. 

Regarding  the  infln(*nce  of  quantity  in  producing  toxic  effects 
there  is  much  controversy.  One  clas«  of  physiologists  take 
the  view  that  alcohol  in  any  quantity  is  a  poison,  and  the  other, 
while  freely  admitting  that  pure  alcohol  or  even  strong  alcohol, 
in  large  doses,  may  produce  poisonous  effects,  believe  that  in 
small  or  moderate  doses  it  is  harmless  or  i>o8itively  beneficial. 

The  former  view  is  excmi^lilied  by  the  following  extracts: 

^*Alcohol  is  a  true  narcoti<'  <*ven  in  small  doses.-'^ 


^W.    S.    Hall.     Elementary   Anatomy,   I'hysiology   and   Hygiene.     190»>. 
p.  118.     (Indorsed  by  W.  C.  T.  U.) 
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"Alcohol  is  a  poison  of  the  narcotic  class  with  a  special 
tendency  to  act  on  the  brain  and  nervous  system."^ 

"  There  are  no  dividing  lines  on  one  side  of  which  the  poison- 
ous action  of  alcohol  can  be  seen,  while  on  the  other  it  is 
al>sent."^ 

•  It  is  a  scientific  absurdity  to  assume  that  alcohol  or  any 
other  substance  is  not  a  i)oison  in  small  quantities  but  it  is  in 
large  quantities."^ 

This  view,  however,  is  not  that  generally  held  by  physicians 
and  the  authors  of  standard  texts,  who,  with  few  exceptions, 
discriminate  between  the  effects  of  large  and  small  doses.  For 
example,  the  American  Textbook  of  Physiology  says  (p.  359):  "  The 
effect  of  alcohol  upon  the  body  evidently  varies  greatly  with  the 
quantity  used."  Indeed  it  seems  probable  that  the  effects  of  a 
drug  may  differ  not  only  in  degree  but  in  kind.  Prussic  acid  is 
a  very  deadly  poison,  and  yet  nature  has  put  it  into  fruits  which 
we  consume  not  only  with  pleasure  but  also  with  impunity. 
The  same  may  be  said  of  oxalic  acid,  citric  acid,  etc.  Even  com- 
mon salt  may  act  as  an  emetic.  Sound,  light,  heat  and  elec- 
tricity furnish  similar  illustrations.  In  the  judgment  of  your 
committee  the  same  principle  applies  in  the  case  of  alcohol. 
While  undoubtedly  poisonous  in  concentrated  form  or  in  large 
quantities,  it  is  apparently  not  so  to  adults  when  it  is  taken  in 
sinall  quantities  and  sufficiently  diluted. 

In  attempting  to  decide  what  facts  regarding  the  use  of 
alcohol  and  its  effects  on  the  body  may  be  safely  taught,  your 
committee  has  encountered  an  array  of  conflicting  evidence 
which  is  extremely  perplexing.  There  are  very  few  i>oiuts  on 
which  there  is  absolute  agreement;  in  some  cases  the  state- 
iiK'nts  regarding  the  same  topic  are  diametrically  oppos.^d. 


'"Alcohol  as  a  Causative  Factor  in  Disease  of  tlie  Central  Nervous  Sys- 
tem." T.  D.  Crothers  M.  1).  Reprint  from  Journal  of  the  Auier.  Medical 
Akhh.     Ap.  9, 1898.     p.  2  and  7. 

-From  a  letter  to  the  committee  dated  Dee.  18.  1001.  signed  by  the  three 
nuMnhers  of  the  special  committee  of  the  Onondaga  eo.  Woman's  Cliris- 
lijin  Temperance  Union. 
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In  view,  also,  of  the  probability  that  the  report  of  the  Com- 
mittee of  50  for  the  Investigation  of  the  Drink  Problem  will  be 
published  during  the  coming  year,your  committee  has  decided  to 
postpone  till  the  next  meeting  of  this  association  its  conclusions 
as  to  the  action  of  alcohol  on  the  various  organs. 

But,  in  order  that  there  may  be  no  misapprehension  as  to  the 
convictions  of  the  committee  on  certain  practical  points  of 
supreme  importance,  we  submit .  the  following  opinions  and 
recommendations. 

1  All  writers  agree  that  an  excess  of  alcohol  impairs  certain 
functions  of  the  cerebrum,  for  example,  attention,  memory  and 
self-control,  and  that  many  cases  of  insanity  are  due  to  such 
excess. 

2  What  constitutes  excess  will  differ  with  individuals,  with 
occupations  and  with  other  conditions.  On  the  present  occasion 
your  committee  does  not  undertake  to  prescribe  the  limit  of 
safety  for  the  average  adult. 

3  The  committee  does  not  consider  that  the  stimulative  action 
of  alcohol  on  the  system  as  a  whole  has  been  demonstrated, 
nor  is  it  aware  that  any  authority  claims  that  in  health  or  under 
ordinary  circumstances,  alcohol  is  an  economical  food,  whether 
for  the  production  of  heat  or  for  the  protection  of  fat  or  proteid. 

4  As  a  matter  of  fact,  the  average  man  in  health  and  under 
ordinary  c  ircumstances  disrc^gards  these  x>osBible  rOles  of  alco- 
hol and  takes  it  because  of  its  flavor  or  because  he  finds  it  con- 
ducive to  his  pc^rsonal  comfort  or  to  good-fellowship. 

5  Your  committee  believes  that  spirits  should  never  be  used 
as  beverages  unless  largely  diluted,  and  that  alcohol  in  any  form 
should  be  taken  only  at  meals  and  after  the  work  of  the  day  is 
done. 

6  Youths,  say  under  21,  should  abstain  altogether  from  alco- 
hol, excepting  under  specific  medical  advice.^ 


'The  importance  of  this  matter  aiul  the  natural  indisposition  of  youths 
to  refrain  from  wliat  is  permitted  their  elders  lead  the  committee  to  state 
the  grounds  of  their  recommendation  catefforicallj-  as  follows: 

1  Most  parents  prefer  that  their  sons  should  abstain  till  of  age. 

2  Several  college  presidents  have  advised  their  students  to  abstain. 
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Opinions  of  edncators  on  the  present  methods  of  teaching  physiology 

During  the  past  year  there  have  been  conducted  three  sepa- 
rate inquiries,  viz:  (1)  by  the  chairman  of  the  committee;  (2)  by 
the  chairman  in  conjunction  with  F.  N.  Jewett  of  the  Fredonia 
(N.  Y.)  Normal  School;  (3)  by  J.  E.  Peabody  as  chairman  of  the 
subcommittee  on  teaching. 

1  For  the  purpose  of  ascertaining  the  present  status  of 
physiology  teaching  in  the  state,  circular  letters  of  inquiry  were 
mailed  by  the  chairman  of  the  committee  to  450  teachers,  the 

« 

3  Among  those  who  hold  very  liberal  views  as  to  the  use  of  wine  by 
adolts,  an  experienced  physician  and  an  expert  investigator  of  the  whole 
subject  wrote,  respectively,  as  foUows:  "  I  exhort  all  young  people  In 
health  not  to  adopt  the  practice  of  drinking  wine."  Dr  James  Jackson 
"  For  youths,  say  under  25,  the  proper  rule  Is  either  no  alcohol  or  very 
littie  Indeed."    F.  E,  Anstie 

4  Analogous  restrictions  based  on  age  are  commonly  recognized.  The 
infant  takes  no  solid  food;  the  child  retires  early;  the  boy  is  spared  severe 
labor;  the  responsibilities  of  marriage,  of  society  and  of  political  life  are 
postponed  till  a  certain  development  of  body  and  mind  has  been  attained. 
Is  it  not  then  prudent  for  the  youth  to  defer  the  use  of  so  potent  an  agent 
as  alcohol  at  least  till  his  majority  is  reached? 

5  Seldom,  If  ever,  is  there  at  the  outset  a  real  liking  for  the  taste  of 
alcoholic  beverages;  on  the  contrary,  their  use  Is  commonly  begun  in 
thoughtless  Imitation  of  older  persons  or  of  foreigners;  an  unworthy 
motive  for  doing  anything  of  doubtful  utility. 

6  Comparatively  few  students  live  at  home  or  take  their  meals  at  pri- 
vate clubs.  At  school  and  college  boarding  tables  alcoholic  beverages  are 
seldom  served;  consequently  they  are  likely  to  be  used,  if  at  all,  at  saloons, 
where  the  other  conditions  are  more  or  less  undesirable,  and  with  little 
or  no  accompanying  food.  It  is  universally  admitted  that  both  the  local 
and  the  general  effects  of  alcohol  are  most  pronounced  when  taken  on  an 
empty  stomach. 

7  To  gain  or  hold  places  on  athletic  teams  abstinence  is  generally  re- 
quired. Even  German  corps  students  are  .beginning  to  recognize  the  in- 
compatibility of  excessive  beer  drinking  with  proficiency  in  fencing. 

8  The  foundations  of  inebriety  are  commonly  laid  early.  C.  L.  Dana 
found  that  of  210  inebriates  nearly  all  began  to  drink  before  30,  and  about 
two  thirds  before  20.  Medical  Record,  July  27,  1901;  Quarterly  Jour,  of 
Inebriety,  Oct.  1901! 

9  Youth  Is  the  age  of  peril;  tempta/tlons  abound  without;  appetites  and 
IMissIons  are  foes  within;  of  all  periods  of  life,  in  this  should  a  man  be 
ever  **  on  guard,"  and  protected  by  the  community. 

10  Habits  are  most  readily  and  firmly  established  in  youth.  Of  ail  the 
mcst  valuable  is  the  habit  of  self-control.  "The  world  belongs  to  those 
who  can  control  themselves";  but  the  man  who  uses  alcohol  In  excess 
never  can  do  that. 
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gr€*ater  part  of  whom  exercise  some  supervisory  function  and 
for  that  reason  were  supposed  to  have  superior  opportunities 
for  knowing  actual  conditions.  To  avoid,  as  far  a«  possible,  a 
preponderance  of  local  sentiment,  these  circulars  were  dis- 
tributed over  the  entire  state  in  cities,  towns  and  villages  of 
1000  or  more  inhabitants.  Of  these  circulars  203  were  filled  out 
more  or  less  completely  and  returned.  The  replies  are  classi- 
fied as  follows: 

Union  and  high  school  principals 106 

City  superintendents 82 

Village  superintendents  (villages  of  more  than  5000  pop.).  14 

City  grammar  school  principals 22 

Special  teachers  of  physiology 17 

Normal  school  principals 7 

Grade  teachers 5 

Total   203 

For  convenience,  the  questions  and  analyses  of  answers  will 
be  stated  together. 

Question  1  Do  you  regard  as  excessive  the  time  now  required 
by  law  for  the  study  of  physiology? 

To  this  139  or  08;?^  answered  "  yes  "  and  63  or  31^  answered 
'*  no/' 

Question  2  If  excessive,  would  you  change  by  decreasing  sub- 
ject-matter, or  by  limiting  instruction  to  fewer  grades? 

Of  the  12G  answers,  100  or  79;^  were  in  favor  of  limiting 
instruction  to  fewer  grades,  five  would  decrease  subject-matter, 
and  21  would  do  both. 

Question  3  In  the  latter  case,  to  what  grades  (school  years) 
would  you  confiue  it? 

To  this  120  answers  were  received.  Of  this  number  40  would 
begin  work  below  the  6th  year,  and  80,  or  two  thirds,  would 
begin  at  the  Gth  grade  or  above.  Of  the  latter  division,  34  would 
begin  at  the  Otli  grade,  18  at  the  7th,  18  at  the  8th,  nine  at  the 
Dth,  one  at  the  high  school. 
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There  were  also  some  who  preferred  conftning  the  work  to  a 
shorter  time  than  four  years.  As  a  rule  these  were  from  the 
teachers  who  believe  in  teaching  the  subject  as  a  science  only, 
and  in  the  higher  grades  or  high  school. 

Question  4  In  which  school  year  should  a  textbook  in  physi- 
ology be  first  put  into  the  pupil's  hands? 

Answers:  1st  year,  one;  2d  year,  one;  3d  year,  four;  4th 
rear,  11;  5th  year,  26;  6th  year,  35;  7th  year,  35;  8th  year,  28; 
Hh  year,  six;  8th,  9th  or  high  school,  seven. 

The  reason  given  for  not  wishing  to  introduce  a  book  earlier 
than  the  year  chosen  was  in  38  instances,  immaturity  of  the 
pupil;  in  six  instances,  diflSculty  of  maintaining  interest  for  so 
many  years;  and  in  four  instances  the  belief  that  o.ther  work 
was  of  more  importance.  It  is  worthy  of  note  that  80^  of  those 
answering  preferred  to  begin  the  use  of  text  in  the  grades 
included  between  the  4th  and  the  9th.^ 

Question  5  After  having  studied  physiology  through  the 
grades,  does  the  pupil  now  enter  the  high  school  with  increased 
or  diminished  interest  in  the  subject? 

To  ascertain  how  the  point  of  view  affected  the  answers,  an  analysis 
vas  made  of  the  replies  to  the  foregoing  questions  from  superintendents, 
grammar  school  teachers  and  special  physiology  teachers.  Of  the  46  city 
and  village  superintendents,  64j^  answered  *'  yes "  to  the  first  question. 
Out  of  their  28  replies  to  question  3,  64^  wished  to  confine  the  work  to 
grades  above  the  5th,  and  also  to  introduce  the  text  at  the  0th  or  some 
higher  grade.  The  city  grammar  school  principals  showed  a  marked 
preference  for  physiology,  eight  voting  "  yes"  and  14  "  no"  to  question  1. 
Of  the  eight  who  replied  to  question  3,  six  were  in  favor  of  confining  the 
work  to  the  grades  above  the  5th.  Of  the  whole  number,  22,  72j^,  either 
did  not  answer  the  third  question  or  would  teach  the  subject  in  ail  grades. 
In  answer  to  question  4,  10  of  the  22  would  first  introduce  a  textbook 
above  the  5th  grade.  Of  the  special  teachers  of  physiology,  seven  would 
make  of  it  a  high  school  study,  while  one  would  confine  it  to  college. 

From  the  above  it  will  be  .seen  that  the  attitude  of  the  city  superintend- 
ents toward  these  questions  does  not  differ  widely  from  tliat  of  the  whole 
group  of  teachers  under  consideration.  That  the  grammar  school  men 
should  favor  physiology  throughout  the  whole  course  to  a  greater  degree 
than  the  other  groups  Is  a  noteworthy  fact.  It  would  be  interesting  to 
know  whether  the  preference  is  due  to  the  change  which  a  now  subject 
gives  to  the  routine  of  grammar  school  studies  or  whether  the  principal 
set»s,  in  his  closer  relation  to  the  pupils  coming  from  all  ranks  of  life,  a 
greater  usefulness  in  teaching  pupils  to  abstain  from  tobacco  and  alcohol. 
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128,  or  nearly  (yS^j  replied  that  the  interest  was  diminished; 
35  had  noticed  increased  interest,  and  13  more  were  doubtful. 
The  reasons  for  diminished  interest  were  not  usually  assigned. 
In  11  cases,  weariness  of  the  subject  due  to  repetition  was 
given  as  the  cause;  in  three  instances,  disgust;  and  in  nine  the 
fault  was  laid  on  the  teacher.  One  high  school  teacher  of 
physiology  preferred  pupils  who  had  not  previously  studied  the 
subject  to  those  who  had;  another  said  the  pupils  who  studied 
in  the  high  school  alone  passed  the  Regents  examination  in 
the  same  time  and  with  as  high  marks  as  those  who  had  taken 
the  regular  physiology  work  through  the  grades  before  entering 
the  high  school. 

Question  6  What  beneficial  results  do  you  observe  in  your 
school  or  community  through  the  teaching  of  the  effects  of 
stimulants  and  narcotics? 

To  this  question,  177  answers  were  given.  Of  this  number  23 
expressed  doubt,  28  had  seen  beneficial  results,  and  120,  or  62^, 
had  noticed  no  effect  whatever.  The  beneficial  results  were 
stated  to  be  better  habits  or  a  healthy  sentiment  in  favor  of 
abstinence  from  the  use  of  alcohol  or  tobacco.  One  principal 
said  that  not  a  single  boy  in  his  high  school  smoked  or  used 
alcoholic  drinks.  Five  more  gave  a  qualified  answer,  saying  the 
results  were  beneficial  under  certain  conditions.  One  was  non- 
commital  but  said  that  the  two  breweries  of  his  town  were  still 
doing  business. 

Question  7  Do  you  observe  any  detrimental  results  from  the 
same  cause? 

132  answered  "  no  ■'  to  this  question,  13  gave  instances  where 
boys  had  experimented  with  tobacco  or  alcohol,  either  out  of 
curiosity  to  learn  its  properties  or  a  desire  to  "spite  the 
teacher".  It  was  believed  that  this  action  would  not  have  bfen 
takcm  had  not  the  study  of  the  book  suggested  it.  Another  rea- 
son given  by  several  was  that  the  teaching  in  school  was  con- 
trary to  the  child's  own  experience.  **  Many  parents  of  children 
in  my  district",  writes  one  ward  principal,  "drink  moderately 
but  regularly,  and  it  is  impossible  to  convince  such  pupils  that 
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the  use  of  alcoholic  liquors  is  harmful ".  Waste  of  time,  weari- 
ness on  the  part  of  pupil,  disgust,  loss  of  interest,  false  ideas 
regarding  stimulants  and  narcotics,  formed  an  aggregate  of  IS 
additional  cases  where  the  results  were  considered  bad. 

Taken  together,  the  answers  to  questions  6  and  7  do  not  show 
as  marked  results  as  might  fairly  be  expected  from  a  study 
which  has  been  a  compulsory  part  of  the  education  of  every 
school  child  in  the  state  for  five  or  more  years.  On  the  other 
hand,  there  is  now  no  means  of  knowing  how  far  or  in  what 
direction  the  teaching  now  in  progress"  may  affect  the  future 
character  of  the  child. 

The  present  system  is  based  on  the  idea  that,  if  the  child 
knows  what  is  bad  for  him  physically,  he  will  avoid  it.  The 
evidence  shows  that  this  is  not  always  so.  A  prominent  teacher 
writes:  "A  cigarette  fiend  won  the  last  W.  C.  T.  U.  prize  in  our 
school  for  an  essay  showing  the  effects  of  tobacco.  He  still 
keeps  on  using  cigarettes." 

Question  8  What  textbook  do  you  use?  Is  it  satisfactory? 
Why? 

To  this  113  answered  "yes",  26  "fairly",  38  "no"  and  18 
"  not  entirely."  The  feeling  expressed  was  in  the  main  favor- 
able, indicating  that  the  book  answered  the  purpose  for  which 
it  was  designed.  "  Satisfactory,"  "  As  good  as  the  law  allows," 
**  Complies  with  the  law,"  "  Meets  the  Regents'  requirements?," 
are  answers  needing  no  comment.  Some  of  the  juvenile  books 
were  severely  criticized.  "Wishy-washy,"  "goody-goody"  and 
"nothing  in  it"  were  descriptions  ai)plied  by  three  out  of  five 
teachers  using  one  particular  series.  Several  objected  to  the 
treatment  of  stimulants  and  narcotics  as  given  in  the  texts, 
and  others  said  they  could  teach  the  subject  better  without  a 
book. 

Question  9  Do  you  look  favorably  or  unfavorably  on  the  use 
of  highly  colored  pictures  illustrating  morbid  physioloji;ic 
conditions? 

The  answers  to  this  were,  "unfavorably,"  126;  "favorably," 
nine;  favorably  with  qualifications,  six.  "  They  give  exaggerated 
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and  false  impressions,-'  "  They  create  morbid  tendencies,"  "Only 
normal  types  should  be  shown  to  children,"  "  Sensational" 
*'  rnpsycholo^ical,"  ''  Vice  is  a  monster,"  etc.,  express  the  gen- 
eral trend  of  opinion  regarding  this  means  of  illustration. 

Question  10  What  changes,  if  any,  would,  in  your  opinion, 

* 

improve  the  present  system  of  teaching  ph^'siology? 

The  changes  suggested  sIiowcmI  a  wide  range  of  opinion.  12 
teachers  would  leave  the  questions  of  quantity  of  matter  and 
methods  of  presentation  to  the  teacher,  to  the  local  authorities, 
to  the  Kegents  or  to  the  superintendent  of  public  instruction. 
LS  were  in  favor  of  putting  the  subject  on  the  same  basis  as 
other  studies.  52  would  concentrate  the  time  on  fewer  grades, 
making  the  work  oral  and  hygienic  below  the  sixth  year.  There 
was  also  a  tc^ndency  in  this  group  to  emphasize  hygiene  and  to 
do  less  with  the  topics  of  stimulants  and  narcotics. 

2  A  joint  inquiry  was  conducted  by  F.  N.  Jewettand  1.  P. 
Bishop  with  the  physiology  classes  in  the  Fredonia  and  Buffalo 
normal  schools  to  ascertain  if  possible  what  the  pupils  had 
gained  from  previous  study  and  what  was  their  attitude  toward 
the  subject.^ 

The  two  classes  aggregated  74  pupils,  all  above  the  age  of 
IT.  Their  work  includes  both  subject-matter  and  method  of 
teaching. 

(Question  1  How  many  have  studied  physiology  through  the 
grades,  or  an  equivalent  amount,  undi»r  the  present  state  law? 
Tid  had  d(»ne  so. 

(^urstion  2  How  many  have  ever  felt  that  they  were  getting 
too  much  ]ihysiology?     Non(\ 

Question  ,'{  How  many  have  ever  felt  that  they  wanted  more 
of  the  subject?     15  answcriMl  **  yes ''. 

(2u(^stion  4  In  how  many  <*ases  has  the  interest  in  physiology 
been  greater  than  the  average  interest  felt  in  other  subjects? 
Seven  responded. 


'Tlifst*  qiu'stioiis  wert?  writti^ii  out  and  read  to  tho  classes,  all  possible 
caiv  ln'iDg  takeu  to  avoid  influoiu-inji:  the  imi»ils'  answers. 
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Question  5  In  how  many  cases  has  the  interest  in  this  subject 
been  less  than  the  average  interest  felt  in  other  subjects?  37 
responded. 

Question  6  How  many  can  trace  their  aversion  to  the  use  of 
alcoholic  drinks,  or  their  disapproval  of  the  same,  to  the  teach- 
ings of  the  physiologies?  None  responded.  (Much  merriment 
in  the  Buffalo  class) 

Question  7  How  many  have  ever  known  of  others  whose  aver- 
sion to  the  use  of  alcoholic  drinks  was  due  to  what  they  had 
learned  of  the  subject  from  textbooks?  One  pupil  knew  of  twa 
cases  occurring  in  the  9th  grade  of  a  certain  school. 

Question  8  How  many  have  ever  known  of  the  correction  of 
bad  habits  relative  to  the  use  of  alcoholic  drinks  because  of 
what  was  learned  of  their  nature  in  school?    None. 

Question  9  How  many  have  studied  this  subject  where  charts 
were  used  showing  abnormal  conditions  of  the  organs?    22  had. 

Question  10  In  how  many  cases  did  the  charts  help  to  render 
the  subject  impressive?    Two. 

Question  11  Why  did  the  charts  fail  so  largely  to  impress  the 
subject-matter?  One  said  it  w^as  because  some  of  the  charts 
were  not  true,  that  their  untruthfulness  was  recognized  at  the 
time.  Another  said  that  the  children,  inclusive  of  herself,  were 
too  young  to  understand  the  charts.  A  third  said  the  charts 
were  disgusting. 

3  A  third  set  of  questions  was  sent  out  by  J.  E.  Peabody  to 
the  physiology  teachers  in  the  high  schools  of  the  cities  and 
larger  towns  of  New  York  and  New  England.  Copies  of  the 
paper  were  also  sent  to  college  and  medical  school  professors 
and  to  prominent  members  of  the  Committee  of  50.  The  circular 
was  as  follows: 

1  The  present  state  law  prescribes  that 

The  nature  of  alcoholic  drinks  and  other  narcotics  and  their  effects  on 
the  human  system  shall  be  taught  in  connection  with  the  various  divisions 
of  physiology  and  hygiene  as  thoroughly  as  are  other  branches  in  all 
schools  under  state  control,  or  supported  wholly  or  in  part  by  public  money 
of  the  state.  All  pupils  .  .  .  below  the  second  year  of  the  high  school 
and  above  the  third  year  of  school  work  .  .  .  shall  be  taught  and 
shall  study  this  subject  every  year  with  suitable  textbooks  in  the  hands 
of  all  pupils  for  not  less  than  three  lessons  a  week  for  10  or  more  wet»ks. 
.     .     .     For  all  students  below  high  school  grade  such  textbooks  shall  give 
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at  least  one  fifth  of  their  space,  and  for  students  of  high  school  grade 
«hnll  give  not  less  than  20  pages,  to  the  nature  and  effects  of  alcoholic 
brinks  and  other  narcotics.  This  subject  must  be  treated  in  the  text- 
boolis  in  connection  with  the  various  divisions  of  physiology  and  hygiene, 
and  pages  on  this  subject  in  a  separate  chapter  at  the  end  of  the  boolc 
fihall  not  be  counted  in  determining  the  minimum. 

Is  it  desirable  to  advocate  any  change  in  this  state  law?    If  so,  what 

<;hauge  should  be  made? 

2  Should  we  emphasize,  in  teaching  pupils,  the  difference  between  tiie 
•effects  of  moderate  and  excessive  use  of  alcohol? 

3  If  this  distinction  is  made,  shall  we  call  the  attention  of  boys  and 
girls  to  descriptions  of  delirium  tremens^  hobnailed  livers,  etc.? 

4  Authorities  differ  widely  in  respect  to  the  effects  of  the  moderate  use 
of  alcohol.  Many  of  the  most  eminent  physiologists  claim  tdiis  moder- 
ate use  of  alcohol  is  not  injurious.  In  view  of  these  facts,  should  pupils 
ever  be  taught  that  alcohol  is  always  a  poison? 

5  Prof.  Atwater*s  experiments  seem  to  prove  conclusively  that  alcohol 
in  small  quantity  can  be  used  like  sugar,  starch  and  fat  for  generating 
heat  and  muscular  energy.  Is  it  wise  to  describe  these  experiments  to 
classes?  {See  Atwater's  articles  In  Harper's  Monthly,  October  and  Novem- 
ber 1900;  Outlook,  1890.     v.  62  and  03) 

0  Statistics  from  the  United  States  census  in  regard  to  pauperism,  crime, 
insanity,  and  the  cost  of  drunkenness  are  telling  arguments  against  the 
present  use  (or  abuse)  of  liquors  in  this  country.  Should  these  statistics 
be  j?iven  in  a  course  in  physiology? 

7  The  rules  of  most  corporations  prohibit  the  use  of  intoxicants.  Is  it 
well  to  present  to  pupils  this  business  argument  for  abstinence? 

8  Please  suggest  the  authorities  that  give  the  fairest  view  of  the  effects 
on  the  human  body  of  alcohol  and  narcotics. 

0  Shall  we  emphasize  in  teaching  the  difference  In  the  effect  of  tobacco 
when  used  by  youths  and  by  adults? 

10  What  is  the  best  form  for  our  report,  a  series  of  categorical  state- 
ments or  a  succession  of  quotations  from  authorities? 

Nearly  100  repli(»s  were  received,  and  the  answers  therein 
contained  were  tabulated. 

In  reply  to  question  1,  relative  to  the  state  requirements  con- 
cerning so  called  ''  scientific  temperance  instruction",  only  four 
expressed  themselves  as  satisfied  with  the  present  law.  Two 
others  are  in  doubt  as  to  the  elYect  of  the  statute.  All  the  rest 
condemn  it  either  in  part  or  in  toto.  The  various  grounds  of  dis- 
satisfaction may  be  stated  as  follows: 

a  Too  mudi  time  in  the  curriculum  is  assigned  to  the  subject 
of  alcohol  and  other  narcotics.  !Many  suggest  that  its  consider- 
ation be  omitted  in  several  of  the  grades,  stating  that  the  weari- 
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some  repetition  required  by  law  leads  either  to  indifference  on 
the  part  of  the  pupil  or  to  actual  hostility  toward  the  subject. 
h  The  pressure  brought  to  bear  on  textbook  writers,  because 
of  the  law,  makes  most  textbooks  unbalanced  in  their  propor- 
tions, if  not,  as  is  often  the  case,  actually  untruthful  in  their 
statements. 

c  The  statute  fails  to  accomplish  what  it  was  destined  to 
accomplish,  viz,  the  growth  of  an  intelligent  sentiment  against 
the  evils  of  intemperance.  Teachers  declare  that  the  teaching 
of  physiology  and  hygiene,  which  ought  to  be  of  great  help  in 
the  every  day  life  of  the  pupil,  is  becoming  synonymous  with 
teaching  the  effects  of  alcohol  and  narcotics;  indeed  in  some 
schools  the  textbooks  in  the  subject  are  called  by  the  pupils 
"  the  liquor  books." 

After  tabulating  the  answers  to  question  2  on  the  circulars 
returned,  we  find  that  the  distinction  between  the  effects  of 
moderate  and  exceesive  use  would  be  emphasized  by  three  fourths 
of  the  writers.     About  two  thirds  of  the  papers  say  that  the 
extreme    effects   of    liquor   in    cases   of   deliniim   tremens   and 
pathologic  livers  should  not  be  portrayed  in  a  course  in  physiol- 
ogy given  to  boys  and  girls.    Only  one  third,  on  the  other  hand, 
recommend  the  presentation  of  Prof.  Atwater's  recent  impor- 
tant experiments  on  alcohol  as  a  possible  source  of  energy.     In 
answer  to  the  question,  "  Should  pupils  ever  be  taught  that 
alcohol  is  always  a  poison?-'  four  fifths  of  the  papers  register 
a  decided  no. 

Turning  now  from  the  physiologic  aspect  of  the  question  to  its 
moral  and  economic  bearings,  we  find  substantial  agreement 
that  perhaps  the  best  arguments  against  intemperance  are  those 
furnished  by  the  statistics  of  pauperism,  crime,  and  insanity. 
Nearly  all  agree,  too,  that  the  business  argument  in  favor  of 
abstinence  or  strict  temperance  should  be  advanced,  but  several 
^f  the  writers  protest  against  introducing  either  of  the  argu- 
^^nts  just  named  into  a  course  in  physiology  and  hygiene. 

As  already  stated,  your  subcommittee  has  devoted  most  of 
^^8  attention  to-  the  consideration  of  the  alcohol  question  as 
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affecting  the  high  school  course.  This  was  deemed  advi^^able 
in  view  of  the  limitations  of  time.  We  believe,  however,  that 
the  proper  study  of  physiology  in  the  elementary  grades  is  of 
even  greater  importance,  because  of  the  practical  teachings  of 
hygiene  that  may  be  thus  widely  diffused.  In  this  connectioa 
we  are  permitted  to  quote  the  following  statement  which  will 
soon  be  published  by  a  joint  committee  of  the  Teacliers  Asso- 
ciation and  Male  Principals  Association  of  New  York  city.  Thi& 
committee  was  appointed  to  recommend  changes  in  the  present 
New  York  city  course  of  study. 

The  committee  deplore  especially  the  unwise  and  burdensome  teaching 
of  physiology  foisted  upon  our  curriculum  by  an  arbitrary  state  law.  We 
earnestly  recommend  that  the  teachers  associations  and  school  authorities 
of  the  city  initiate  some  movement  looking  toward  a  more  rational  use 
of  the  time  that  is  now  devoted  to  so  called  "temperance  physiology." 
This  teaching  is  Intended  to  give  children  an  abhorrence  of  alcoholic 
drinlis;  but,  by  the  unpedagogic  methods  it  employs,  it  succeeds  only  in 
cultivating  in  children  an  abhorrence  of  the  beautiful  and  useful  science 
of  physiology. 

Conclusions  of  the  committee  from  the  preceding  investigations 

1  Physiology  is  the  only  subject  in  the  curriculum  that  is  domi- 
nated by  legislative  enactment.  The  result  seems  to  be  that 
instruction  is  commonly  given  in  a  perfunctory  way,  or  that  the 
provisions  of  the  law  regarding  temperance  instruction  are  dis- 
regarded. It  should  be  remembered  that  no  law,  however 
stringent,  can  bring  about  effective  teaching  when  the  state- 
ments presented  to  the  pupils  are  questioned  or  disbelieved  by 
th(?  teacher.^ 

2  The  teaching  of  the  effects  of  stimulants  and  narcotics  under 
the  pre8(*nt  systcuu  has  not  produced  any  marked  change  of 
sentiment  in  the  young  either  for  or  against  their  use.  If  any 
change  exists,  it  is  entirely  difr»proportionate  to  the  outlay  of 
time  and  eff(;rt  which  has  b(M*n  made. 

'While  we  recognize  the  importanoe  of  legislation  relating  to  the  subject 
and  acknowledge  tlic  givat  service  wliich  the  members  of  the  Woman's 
Ciirlstian  Tempenince  I'nion  have  rendered  in  the  cause  of  temperance 
instruction,  your  committee  is  of  tlie  opinion  tliat  our  present  law  could 
be  amended  so  as  to  be  more  acceptable  to  practical  educators  and  to 
promise  more  satisfactory  results. 
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3  Whether  the  matter  taught  ifi  or  is  not  excessive  in  amount, 
it  is  unwisely  distributed  through  the  course,  and  there  is  fre- 
quent and  unnecessary  repetition. 

4  As  the  result,  diminished  interest  and  dislike  of  the  sub- 
ject prevail. 

5  The  preponderance  of  opinion  expressed  indicates  that  in- 
struction could  profitably  be  limited  to  fewer  grades,  those 
between  the  5th  and  8th  being  preferred. 

6  The  use  of  textbooks  should  not  be  made  compulsory  earlier 
than  the  6th  grade,  if  at  all. 

7  Though  the  textbook  may  not  always  be  satisfactory,  the 
teachers  do  not  regard  this  fa'ct  as  a  marked  impediment  to 
their  work. 

8  Charts  showing  morbid  ph^Tsiologic  conditions  are  generally 
condemned, 

9  The  evils  of  alcohol  and  narcotics  can  be  presented  most 
effectively  from  the  moral  and  economic  point  of  view. 

Becommendations  of  the  cominittee 

1  The  New  York  State  Science  Teachers  Association  should 
urge  that  the  present  law  be  modified  in  such  a  way  that  teach- 
ers of  physiology  be  given  more  freedom  to  decide  a'fe  to  the 
character  and  content  of  their  teaching,  and  writers  of  textbooks 
more  freedom  as  to  the  space  devoted  to  the  subject  and  its 
location  in  the  volume. 

2  We  are  interested  in  the  recent  changes  effected  in  the  law 
in  the  state  of  Connecticut,  and  look  with  favor  on  its  present 
provisions.  But,  before  recommending  similar  specific  changes 
in  our  law,  we  deem  it  wise  to  allow  a  reasonable  time  to  elapse 
for  observation  of  the  wx)rking  and  results  of  that  law. 

3  So  long  as  the  existing  statute  remains  in  force,  if  truthful 
instruction  is  to  be  given  in  the  subject,  the  possible  benefits 
of  alcohol  when  prescribed  by  physicians  should  be  conceded. 
The  difference  in  the  effects  on  the  human  body  of  fermented 
beverages  (beer  and  light  wines)  and  distilled  liquors  should 
al90  be  noted.    Emphas'is  should  be  laid,  too,  on  the  greater 
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susceptibility  of  young  persons  both  to  direct  injury  from  the 
use  of  alcohol  in  any  form  and  to  the  danger  of  forming  unde- 
sirable habits.  Pupils  should  be  allowed  also  to  know  that 
there  is  wide  disagreement  among  authorities  as  to  the  physio- 
logic effects  of  a  strictly  moderate  use  of  liquors  by  adults.  On 
the  other  hand,  attention  should  be  called  to  the  fact  that  the 
moderate  use  of  alcohol  very  commonly  leads  to  excess,  and 
the  teacher  should  emphasize  the  fact  that  an  immoderate  use 
of  liquors  weakens  the  tissues  so  that  they  are  made  more  sus- 
ceptible to  disease. 

4  Finally,  if  the  teacher  wishes  to  present  the  strongest  argu- 
ments in  favor  of  either  total  abstinence  or  strict  temperance, 
and  thereby  fulfil  the  spirit  rather  than  the  letter  of  the  law, 
your  committee  recommends  that  comparatively  little  time  be 
spent  in  trying  to  teach  the  physiologic  effect  of  alcohol  and 
tobacco.  Let  us  frankly  admit  that  we  are  discussing  not  so 
mych  a  question  of  physiology  as  one  of  morals  and  economics, 
and  let  us  devote  the  larger  part  of  the  time  required  by  law 
to  a  treatment  of  the  question  from  the  moral  and  economic 

standpoint. 

Irving  P.  Bishop 

Burt  G.  Wilder 

Gaylord  p.  Clarke^  ^  CammUtee 

Eli  H.  Lonq 

Jambs  E.  Pbabody 

ALCOHOL  PHYSIOLOGY  IN  THE  PUBLIC  SCHOOLS 

BY  PROF.  W.   O.  ATWATBR,   WESLEYAN  UNIVERSITY 

Mr  Chairman,  ladies  and  gentlemen:  The  subject  proposed  for 
this  afternoon  is  alcohol  physiology  in  the  public  schools.  Your 
committee  have,  however,  asked  me  to  repeat  the  substance  of 
an  address  delivered  before  one  or  two  other  educational  gath- 
erings and,  in  so  doing,  to  recapitulate  briefly  what  I  under- 
stand to  be  the  outcome  of  the  latest  experimental  inquiry 

*Unable  on  account  of  illness  to  take  part  in  the  final  work  of  the  com- 
mittee. 
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regarding  the  physiologic,  and  specially  the  nutritive,  action  of 
alcohol  and  to  say  something  also  about  the  kind  and  amount 
of  instruction  which  should  be  required  by  state  legislation  and 
should  be  given  in  the  schools. 

If  I  may  be  excused  for  the  indiscretion  of  giving  the  conclu- 
sions of  my  address  at  the  beginning,  they  will  be  somewhat  as 
follows.  The  amount  of  teaching  of  temperance  physiology  and 
the  space  given  to  it  should  be  much  less  than  are  required  by 
the  legislation  of  a  considerable  number  of  states,  including 
your  own.  The  kind  of  teaching  should  be  that  which  agrees 
most  closely  with  the  attested  principles  of  physiologic  science, 
that  which  is  both  scientifically  and  pedagogically  most  reason- 
able. 

This,  in  my  judgment,  means  a  material  modification  of  the 
legislation  in  many  states,  and  an  equally  important  change 
in  the  character  of  a  large  amount  of  the  textbook  instruction. 
These  changes  I  believe  to  be  called  for  in  the  interest  of  sound 
science,  sound  pedagogy,  sound  morals  and  effective  temperance 
reform. 

In  this  connection  I  am  inclined  to  say  a  word  in  behalf  of 
another  subject.  When  we  consider  that  "half  the  struggle  for 
life  is  a  struggle  for  food,"  that  "half  or  more  than  half  the 
earnings  of  the  wage-earner  is  spent  for  the  nourishment  of 
himself  and  family,"  that  not  only  a  man's  power  to  work  but 
also  his  health,  are  largely  affected  by  his  food,  that  some  of 
our  most  skilled  hygienists  are  telling  us  that  a  large  part  of 
the  disease  which  embitters  life  and  hastens  death  is  due  to 
avoidable  errors  in  diet,  that  more  harm  comes  to  the  health 
of  the  community  from  erroneous  habits  of  eating  than  from 
the  habitual  use  of  alcoholic  drink,  that  economists,  philanthro- 
pists and  divines  are  urging  more  and  more  earnestly  the  need 
of  attention  to  such  subjects,  are  we  not  justified  in  asking  if 
a  little  more  room  can  not  be  found  for  it  in  the  school  cur- 
riculum; if  some  of  the  time  and  space  now  devoted  to  alcohol 
physiology  might  not  be  better  given  to  food  and  nutrition  in 
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But  after  this  digression,  let  us  come  back  to  our  subject. 
The  purpose  of  all  our  instruction  is  to  impart  knowledge,  pro- 
vide mental  discipline  and  build  character.  The  temperance 
instruction  has,  in  addition,  a  special  purpose,  namely,  to  pro- 
mote moral  reform.  The  so  called  "scientific  temperance  in- 
struction" current  in  our  schools  seeks  the  latter  purpose  by 
impressing  on  our  children  the  belief  that  science  demonstrates 
that  alcoholic  beverages,  even  in  very  small  quantities,  are 
injurious  to  health.  To  enforce  this  teaching  two  means  are 
adopted.  One  is  the  legislation  which  now  requires  the  general 
subject  to  be  taught  in  the  public  schools  of  all  the  states  of 
the  Union,  I  believe,  save  one.  The  other  is  found  in  the  so 
called  "approved"  textbooks  which  put  the  special  doctrine  in 
the  desired  form.  The  same  powerful  agency  which  has  secured 
this  legislation — and  the  achievement  is  most  noteworthy — has 
been  able  to  influence  and  sometimes  to  control,  in  a  large  meas- 
ure, the  character  of  this  instruction  in  the  schools,  by  favoring 
the  textbooks  which  have,  and  opposing  those  which  have  not 
its  official  approval. 

I  doubt  if  it  is  quite  true,  as  the  leaders  of  this  great  educa- 
tional movement  assert,  that  physiology  a«  conformed  to  the 
doctrine  of  total  abstinence  is  being  taught  to  16,000,000  chil- 
diM'u  in  the  United  States,  because  even  the  present  combination 
of  legislation  and  textbooks  does  not  insure  its  being  so  taught 
ill  all  schools;  but  the  extent  of  the  teaching  is  very  great.  The 
whole  is  accomplished  by  such  diligence  and  such  moral  earn- 
estness, that  it  has  thus  far  been  almost  invincible. 

Thus  it  comes  about  that  we  have  in  the  United  States  a 
great  educational  movement  which  is  attempting  to  build  moral 
reform  on  a  basis  of  scientific  doctrine  which  the  best  scientific 
authority  disapproves.  Perhaps  the  matter  has  not  occurred 
to  you  all  in  just  this  light  before,  but  is  not  this  a  fair  state- 
ment of  the  case? 

A  large  and  increasing  number  of  men  of  science  are  coming 
to  realize  that  scientific  error  has  found  its  wav  into  the  cur- 
riculums  of  the  schools  and  are  earnestly  considering  what  shall 
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be  done  to  correct  it.  A  large  and  increasing  number  of  intelli- 
gent and  conscientious  teachers  are  coming  to  feel  more  and 
more  deeply  the  harm  which  comes  from  what  they  consider 
to  be  false  science  and  wrong  pedagogic  methods  and  are  earn- 
estly considering  how  they  may  be  freed  from  the  responsibility 
of  the  teaching,  and  how  the  children  in  their  care  may  be  freed 
from  the  harm  that  it  brings. 

We  often  hear  the  statement  that  nothing  in  the  public  edu- 
cation of  our  time  has  met  with  so  general  or  so  earnest  dis- 
approval from  the  best  educators  and  most  conscientious 
teachers  as  have  the  so  called  approved  physiologies  and  the 
scientific  temperance  instruction.  How  true  this  is,  I  am  not 
comi)etent  to  judge.  Certainly  nothing  I  have  ever  known  in 
any  educational  system  has  seemed  to  me  to  be  so  unanimously 
condemned  by  scientific  specialists  as  a  considerable  part  of 
the  physiologic  doctrine  regarding  the  action  of  alcohol,  which 
this  instruction  promotes.  This  is  a  strong  statement.  I  should 
feel  unwarranted  in  making  it  without  adding  another  consider- 
ation, namely,  that  this  sanie  instruction  has  behind  it  an 
immense  amount  of  earnest  moral  conviction.  In  every  state 
of  our  Union,  save  one,  are  laws  requiring  temperance  physi- 
ology in  the  public  schools.  This  fact  in  itself  is  a  remarkable 
phenomenon.  It  would  have  been  impossible  without  an  amount 
of  conviction  on  the  part  of  the  best  elements  of  the  community 
which  can  hardly  be  overestimated.  The  movement  has  the 
support  of  a  great  body  of  people,  profoundly  interested  in  edu- 
cation and  morals,  tremendously  earnest  in  their  self-sacri- 
ficing efforts  to  promote  temperance  reform,  convinced  that  the 
present  teaching  is  called  for  and  proper,  and  determined  that 
it  shall  be  enforced. 

There  is  a  clash  between  physiologists  and  teachers  on  the 
one  hand  and  moral  reformers  on  the  other.  Both  are  seeking 
the  same  object,  the  welfare  of  the  children  who  are  to  be  our 
successors,  the  building  up  of  the  public  opinion  of  the  future 
for  the  sake  of  the  welfare  of  the  future.  On  the  main  issue 
we  are  united;  we  differ  as  to  the  method.  What  is  to  be  done 
about  it? 
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The  first  need,  I  think,  is  that  the  public  understand  the  situa- 
tion. If  the  real  import  of  this  legislation,  the  kind  of  scien- 
tific doctrine  it  was  intended  to  introduce,  the  conflict  between 
that  doctrine  and  wliat  is  commonly  accepted  by  scientific 
authorities  and  is  believed  by  wise  and  conscientious  educators 
had  been  understood,  I  can  hardly  believe  that  the  legislation 
could  have  become  so  general.  Earnest  reformers  have  seen 
a  great  physical  and  moral  evil  to  be  met  and  have  believed 
that  this  was  the  way  to  meet  it.  All  they  have  asked  of  the 
public  has  been  an  act  on  the  statute  book  to  require  better 
instruction  in  the  schools.  This  the  legislatures  have  been  led 
by  public  opinion  to  grant.  1  think  the  time  has  come  for 
teachers  to  take  up  the  question  and  show  how  the  legislative 
and  other  influences  have  Been  utilized  to  force  into  our  public 
school  education  an  element  which  is  scientifically,  pedagog- 
ically,  and  ethically,  most  unfortunate. 

I  think  it  is  safe  to  say  that  our  present  legislation  has  been 
introduced  without  a  fair  understanding  of  the  facts.  Its  pro- 
moters have  seen  very  clearly  ohe  side  of  the  question,  the 
awful  harm  which  is  wrought  by  alcohol.  Wives  and  mothers, 
in  thousands  and  in  millions,  feel  with  a  force  that  outstrips 
all  opposing  argument  the  curse  which  drinking  brings  to 
homes,  to  hearts  and  to  lives.  Husbands  and  fathers,  clergy- 
men and  philanthropists  sympathize  with  them.  Earnest  men 
and  women,  impressed  with  this  feeling,  have  believed,  and 
honestly  believed,  the  fundamental  doctrine  which  the  legisla- 
tion is  intended  to  enforce.  They  have  said:  "Let  us  see  to 
it  that  the  effects  of  alcohol  are  taught  to  our  children.  Let 
us  fortify  them  against  temptation.  Let  us  provide  for  the 
temperance  sentiment  of  the  future  by  the  education  of  the 
youth  of  the  present."  The  appeal  to  the  legislator  has  thus 
been  backed  by  the  moral  sense  of  the  community.  There  has 
been  protest  against  the  legislation,  a  protest  rational  and 
earnest,  but  unorganized  and  ineffectual. 

The  surprise  with  which  many  intelligent  people  receive  the 
statement   of   the    real   facts  which  physiology  teaches  is,  in 
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itself,  an  indication  of  the  misunderstanding  on  which  this 
legislation  has  been  based  and  which  the  teaching  has  fostered. 
While  I  am  in  the  fullest  sympathy  with  the  purpose  and  while 
I  would  not  oppose  all  legislation  of  this  kind,  I  believe,  as  I 
know  many  of  you  believe,  that  in  its  present  form,  the  legis- 
lation is  unfortunate  and  ought  to  be  changed.  I  do  not  believe, 
however,  that  it  will  be  changed  till  the  subject  comes  to  be 
clearly  understood  by  the  public  at  large.  With  that  clear 
understanding  of  the  real  facts  and  principles,  I  believe  that 
the  public  will  demand  that  the  laws  on  our  statute  books  be 
made  more  rational,  and  1  believe  that  the  conservative  and 
influential  promoters  of  temperance  reform  will  unite  with  edu- 
cators in  other  states,  as  they  have  done  in  Connecticut,  to 
secure  such  changes  in  our  legislation  and  in  our  textbooks  as 
will  best  conduce  to  the  end  which  we  all  so  earnestly  desire. 

The  principle  I  wish  to  urge  is  this:  if  the  alcohol  physiology 
now  being  taught  in  our  public  schools  as  a  branch  of  science 
is  scientifically  correct,  then  it  can  not  be  pedagogically  or 
ethically  wrong,  and  there  is  little  reason  for  my  discussing 
the  subject  today.  But,  if  it  does  not  tally  with  the  most  reli- 
able conclusions  from  scientific  observation  and  experiment,  if 
what  is  taught  as  truth  is  half  truth  or  partial  truth,  if  doubt- 
ful theories  are  set  forth  as  settled  facts,  if  a  rule  of  conduct 
is  based  on  an  unsound  theory,  if  the  attempt  is  made  to 
improve  the  morals  of  the  men  of  the  future  by  a  wrong  teach- 
ing of  the  boys  of  today,  that  educational  policy  is  pedagog- 
ically and  ethically  wrong  and  ought  to  be  altered. 

As  teachers  you  know  the  current  textbooks;  may  1  invite 

your  attention  to  the  opinions  of  leading  authorities  regarding 

the   physiologic   and   more   specially   the   nutritive   action   of 

alcohol? 

Opinions  of  leading  authorities 

The  physiologic  action  of  alcohol  is  very  complex,  and  the 
views  of  physiologists  generally  regarding  the  different  details 
are  naturally  divergent.  Let  us  take,  for  instance,  the  much 
discussed  question  as  to  whether  alcohol  is  food  or  poison. 
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First  of  all  we  must  have  a  clear  understanding  of  what  we 
are  talking  about.  A  given  substance  taken  into  the  body  may 
act  in  a  variety  of  ways.  Meat,  beefsteak  for  instance,  which 
is  universally  called  a  food,  supplies  the  body  with  material  to 
build  up  its  tissues,  repair  its  wastes  and  furnish  it  with  energy 
in  the  form  of  heat  to  keep  it  warm  and  muscular  power  for 
work.  It  also  has  an  action  on  the  nervous  system  which  is  not 
yet  fully  explained  but  may  perhaps  be  called  stimulative. 
Taken  in  excess,  it  may  be  injurious;  its  action  is  then  patho- 
logic. Being  thus  injurious,  it  might  under  these  circumstances 
be  called  poisonous.  Arsenic  is  sometimes  taken  as  a  medicine, 
and  as  such  is  believed  to  be  useful,  though  we  do  not  know 
exactly  how  or  why  it  is  so.  But  arsenic  has  no  value  whatever 
as  nutriment  and  therefore  can  not  be  called  in  any  sense  a  food. 
In  more  than  minute  doses  it  is  deleterious  or  fatal.  It  is  a 
true  poison.  There  are  certain  vegetable  products  which,  fed 
to  animals,  supply  nourishment,  but  at  the  same  time  are  inju- 
rious, so  that  they  can  not  be  used  for  food.  Chemists  have 
analyzed  some  such  substances  and  found  ingredients  which  are 
nutritious  and  others  which  are  injurious.  That  is  to  say,  some 
substances  are  clearly  foods,  some  are  clearly  poisons,  some  act 
iu  both  ways.  How,  then,  shall  we  class  alcohol?  What  I  shall 
attiMiipt  to  show  you  is  that  the  results  of  the  most  valuable 
scientific  research  and  the  opinions  of  the  leading  physiologists 
of  the  world  unit(»  in  saying  that  it  may  be  either  food  or  poison 
or  both  according  to  circumstances. 

Alcohol  is  not  like  the  nii^at  or  the  seed,  a  complex  material 
made  up  of  dilTerc^nt  ingr(Hlients.  It  is  a  simple  chemical  sub- 
stance. Nevertheless,  it  has  very  different  actions.  A  chemist 
can  analyze  the  seed  and  separate  the  parts  which  are  nutri- 
tious from  those  which  are  poisonous.  But  he  can  not  do  this 
with  alcohol.  Whc^n  the  physiologist  exi)eriments  on  its  action, 
he  has  to  take  it  as  a  whol(\  This  complicates  the  experiment- 
ing and  makes  the  interpretation  of  the  results  difficult. 

When  we  come  to  consider  the  dietetic  use  of  alcohol,  how- 
ever, we  must  take  into  account  not  only  its  direct  value  for 


1901]  ALCOHOL  PHYBIOLOOY  IX  THE  PUBLIC  SCHOOLS  769 

nutriment  but  also  its  indirect  action,  as  for  instance,  its  effect 
on  digestion.  So  likewise  when  we  consider  its  pathologic 
effect,  we  mnst  take  into  account  its  indirect  action  on  the 
nervous  system.  Indeed,  if  we  are  going  to  study  the  subject 
at  all  thoroughly,  we  must  recognize  many  subdivisions.  Since 
we  can  not  go  into  the  details  here,  let  me  briefly  summarize 
what  appear  to  me  to  be  the  views  of  leading  physiologists  of  the 
world.  What  do  the  authorities  say  in  answer  to  the  question, 
is  alcohol  food?  Of  course  the  answer  depends  first  of  all  on 
the  definition  of  food.  But  people  may  properly  differ  as  to  the 
definition,  and  it  is  not  worth  while  to  quibble  about  what  may 
be  left  to  the  dictionaries.  Let  us  then  go  back  of  this  and  ask, 
What  do  the  specialists  say  as  to  its  nutritive  effect? 

If  we  study  the  views  held  by  the  physiologists  and  phar- 
macologists in  this  country  and  in  Europe,  who  are  regarded  by 
their  fellow  specialists  as  best  qualified  to  speak  with  authority, 
we  may  perhaps  divide  them  in  three  groups.  At  one  extreme 
would  be  a  small  group  who  take  grounds,  more  or  less  strongly, 
against  any  dietetic  use  or  value  of  alcohol,  but  even  this  group 
w^ould  generally  admit,  I  think,  the  absence  of  proof  that  alcohol 
does  not  supply  the  body  with  nutriment.  There  is  a  second 
group  who  are  inclined  to  favor  the  moderate  dietetic  use  of 
alcohol,  tending  to  class  it  with  nonproteid  food  materials,  like 
sugar,  starch  and  fat,  but  still  maintaining  that  its  classification 
as  a  food  is  not  clearly  established.  And  where  they  are 
inclined  to  question  its  value  for  directly  supplying  the  body 
with  nourishment,  they  maintain  that  it  may  be  valuable  as  an 
aid  to  digestion  and  otherwise  and  find  in  this  another  reason 
for  using  it  as  part  of  the  diet.  A  third  group,  whether  they 
advocate  or  oppose  its  use,  regard  the  evidence  as  sufficient  to 
pronounce  alcohol,  in  moderate  quantities,  a  food  in  the  sense 
that  it  may  serve  for  nutriment,  and  many  urge  that  thme  are 
circumstances  in  which  its  nutritive  value  is  very  important. 
Whether  alcohol  is  or  is  not  a  poison,  is  likewise  a  question  of 
definition.  Here  again  wise  men  may  disagree;  but  back  of  this 
lies  the  important  question,  is  it  injurious?    That  alcohol  may 
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be  injurious,  that  in  large  enough  doses  it  is  unquestionably  a 
poison,  and  that  in  smaller  quantities,  taken  habitually,  it  may 
be  extremely  harmful,  there  is  no  shadow  of  doubt.  On  this 
point  there  is  no  disagreement  of  authorities.  But  whether,  or 
under  what  circumstances,  it  is  injurious  when  taken  in 
moderate  quantities  is  a  very  different  matter;  and  here  opin- 
ions disagree. 

The  opinion  of  Prof.  Fick,  that  alcohol  in  small  amounts 
should  be  called  poison,  has  been  often  quoted  and  is,  I  believe, 
made  the  principal  basis  of  the  statement  in  many  of  our  school 
textbooks  that  alcohol  is  called  a  poison  by  the  highest  scien- 
tific authorities.  But  Prof.  Fick  defines  poison  in  a  way  which, 
be  it  right  or  wrong,  gives  to  the  word  a  meaning  quite  different 
from  that  in  which  it  is  popularly  used.  He  is  one  of  the  group 
of  physiologists  who  practically  deny  any  food  value  to  alcohol. 
So  far  aB  I  am  aware,  however,  their  number  is  small,  and  it 
is,  I  think,  being  reduced  as  the  result  of  late  research. 

I  have  looked  into  many  of  the  standard  treatises  on  the  sulv 
ject  and  have  conversed  with  many  eminent  physiologists,  phar- 
macologists and  chemists  about  it.  In  so  doing,  I  have  rarely 
seen  or  heard  alcohol  in  small  quantities  called  a  poison,  in  the 
ordinary  sense  of  the  word,  by  any  specialist  who  is  generally 
regarded  as  an  authority.  Indeed,  as  I  write  this,  I  do  not 
recall  a  single  instance,  but  I  should  not  feel  warranted  in  say- 
ing that  there  are  no  such  instances  because  they  are  things 
which  one  might  forget,  and  furthermore,  there  may  be  many 
which  1  have  not  happened  to  see.  I  have  no  doubt  that,  if  I 
had  been  looking  specially  for  evidence  on  this  side  of  the  ques- 
tion, I  might  have  found  a  good  deal  more  than  what  I  have  just 
said  implies. 

To  bring  the  various  uses  of  food  out  more  clearly,  let  me 
remind  you  that  our  foods  contain  different  classes  of  nutritive 
materials  or  nutrients.  One  of  these  classes  includes  the  nitro- 
genous substances,  protein  compounds  or  proteids,  as  chemists 
call  them.  The  myosin  which  is  the  basis  of  lean  meat,  the 
albumen  or  white  of  egg,  the  casein  which  makes  the  ourd  of 
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milk,  the  gluten  of  wheat,  are  familiar  examples  of  proteid  com- 
poonds.  They  are  transformed  into  blood,  muscle,  bone  and 
brain.  They  are  the  true  tissue  formers  of  the  body,  the 
materials  which  serve  for  building  the  bodily  machine  and  keep- 
ing it  in  repair.  They  also  serve  the  body  for  fuel,  but  their 
use  in  this  respect  is  limited.  The  fats,  like  fat  of  meat,  the 
butter  fat  of  milk,  and  the  oil  of  cotton  or  of  olive,  make  a  sec- 
ond, and  the  carbohydrates,  which  include  the  starches  and  the 
sugars,  a  third  class  of  nutrients  of  food.  The  fats  and  carbo- 
hydrates lack  the  chemical  element,  nitrogen,  which  is  charac- 
teristic of  the  protein  compounds,  but  they  contain  large  pro- 
portions of  carbon  and  are  sometimes  called  the  carbonaceous 
nutrients.  By  their  oxidation,  i.  e.  burning,  in  the  body  they 
yield  its  principal  supply  of  energy. 

Bread,  meat,  milk  and  the  like  contain  both  the  nitrogenous 
and  the  carbonaceous  materials.  Meat  lacks  the  carbohydrates; 
to  make  a  well  rounded  diet,  we  use  bread,  potatoes  and  other 
vegetable  materials  with  the  meat.  Bread  and  milk  may  be 
called  complete  foods,  as  they  contain  all  three  of  these  classes 
and  with  them  the  other  ingredients  necessary  for  nutrition. 
8uch  complete  foods  not  only  build  the  bodily  machine  and  keep 
it  in  repair,  but  also  supply  it  with  fuel. 

While  proteids  serve  for  building  tissue  and  have  a  limited 
value  for  fuel,  we  could  not  well  live  on  proteids  alone.  They 
are  not  complete  foods.  Fat,  starch  and  sugars  are  not  com- 
plete foods.  They  can  not  build  tissue;  nevertheless,  they  make 
the  larger  part  of  our  food,  for  the  reason  that  our  bodies  need 
more  material  for  fuel  than  they  do  for  building  and  repair. 

Alcohol  can  not  build  tissue,  it  has  no  nitrogen.  It  can  not 
be  stored  in  the  body  for  future  use  as  is  the  case  with  fats, 
nor  can  it  be  transformed  into  fat  and  thus  stored  in  the  body 
as  is  the  case  with  the  sugars  and  starches.  But  it  is  oxidized 
in  the  body  and  does  yield  energy.  In  this  respect  it  is  anal- 
ogous to  the  fats,  sugars  and  starches.  Just  how  it  compares 
in  fuel  value  with  the  fats,  sugars  and  starches,  or  just  how  thtse 
compare  with  one  another  in  fuel  value  are  questions  as  yet 
unanswered. 
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Alcohol  is,  then,  at  best  a  partial  food.  To  call  it  food,  in 
the  popular  sense  of  the  word,  and  without  qualification,  may 
produce  a  wrong  impression.  Furthermore,  its  action  on  the 
nerves  and  otherwise  in  the  body,  is  such  that  only  very  small 
quantities  can  be  taken  without,  serious  derangement.  When 
taken  habitually  in  excess,  it  is  not  only  injurious  to  health  but 
ruinous  to  character.  And,  while  its  nutritive  action  may  be 
very  important  in  some  cases,  specially  with  aged  people  or  in 
certain  forms  of  disease,  people  generally  do  not  take  it  for  the 
sake  of  its  nutritive  value  at  all. 

Taking  the  word  poison  in  the  sense  in  which  it  is  commonly 
understood,  namely,  as  applying  to  substances  which  are  deadly 
in  their  effect,  alcohol  in  small  quantities  can  not  in  my  judg- 
ment properly  be  called  a  poison.  It  may  be  injurious  in  one 
case  and  not  in  another.  Just  where  to  draw  the  line  between 
the  quantity  which  may  serve  only  as  food  and  that  which  acts 
as  poison  is  impossible.  The  amount  that  can  be  taken  without 
injurious  effect  differs  with  different  people.  And,  even  though 
there  are  conditions  in  which  it  is  not  injurious  and  is  even  use- 
ful, yet  there  is  the  danger  that  it  may  lead  to  excess,  a  danger 
which,  as  teachers  of  youth,  we  must  not,  we  dare  not  forget 
This  fact,  coupled  with  the  demoralization  that  comes  with  its 
habitual  and  excessive  use,  constitutes,  in  my  judgment,  the 
chief  argument  against  its  use. 

But  I  have  started  to  give  you  the  opinions  of  leading  physi- 
ologists and  have  indiscreetly  gone  out  of  the  way  to  give  you 
my  own,  and  that,  too,  when  I  am  only  a  physiologic  chemist. 
Let  us  go  back  to  the  authorities.  At  the  meeting  of  the  Inter- 
national IMiysiological  Congress,  held  in  Cambridge,  England,  in 
September  1898,  an  effort  was  made  to  obtain  an  expression  of 
opinion  which  might  be  taken  as  a  consensus  of  leading  physi- 
ologists  regarding  this  special  subject.  The  occasion  had 
brought  together  some  of  the  best  known  authorities  from  the 
different  countries  of  Europe,  America  and  even  Africa  and 
Asia.  The  congress  did  not  include  a  great  number  of  men,  but 
it  did  include  a  number  of  great  men.    The  following  statement 
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which  was  drawn  up  by  Prof.  Michael  Foster  of  the  University 
of  Cambridge,  who  was  the  president  of  the  congress,  was 
printed  and  offered  for  signature. 

The  physiological  effects  of  alcohol,  taken  in  a  diluted  form,  in  small 
doses,  as  indicated  by  the  popular  phrase  "  moderate  use  of  alcohol ",  in 
spite  of  the  continued  study  of  past  years,  have  not  as  yet  been  clearly 
and  completely  made  out.  Very  much  remains  to  be  done,  but,  tluis  far, 
the  results  of  careful  experiments  show  that  alcohol,  so  taken,  is  oxidized 
within  the  body  and  so  supplies  energy  like  common  articles  of  food,  and 
that  it  is  physiologically  incorrect  to  designate  it  as  a  poison,  that  is,  a 
substance  which  can  only  do  harm  and  never  good  to  the  body.  Briefly, 
none  of  the  exact  results  hitherto  gained  can  be  appealed  to  as  contra- 
dicting, from  a  purely  physiological  point  of  view,  the  conclusions  wliicli 
some  persons  have  drawn  from  their  daily  common  experience  that  alcoliol 
so  used  may  be  beneficial  to  their  health. 

I  was  present  at  the  meeting  and  conversed  with  a  number 
of  the  gentlemen  present  regarding  the  statement.  Only  a  very 
few,  so  far  as  I  heard,  had  any  hesitation  with  regard  to  it.  I 
learned  of  two  or  three  who  were  unwilling  to  sign  it  without 
slight  changes  in  the  phraseology.  I  was  told  of  one  who  said 
he  believed  it,  but  did  not  like  to  sign  it,  because  it  might  be 
employed  by  liquor-sellers  as  an  encouragement  to  their  trade. 
There  may  have  been  a  considerable  number  who  disagreed  with 
the  statement  in  one  way  or  another,  but,  if  the  number  had 
been  at  all  large,  I  think  I  should  have  known  it.  Certain  it  is 
that  a  very  considerable  number  of  the  most  celebrated  men 
present  expressed  their  decided  approval  in  personal  conversa- 
tion. I  have  here  a  list  of  62  men  who  expressed  their  approval 
by  their  signatures.  Nearly  all  are  well  known  investigators. 
Among  them  are  professors,  teachers  and  heads  of  laboratories 
of  a  large  number  of  the  most  noted  universities  and  medical 
schools  of  the  world.  The  list  includes  many  of  the  most  cel(»- 
brated  physiologists  of  our  time. 

The  following,  also  by  Prof.  Foster,  is  interesting,  not  only  as 
a  concise  summary  of  what  is  definitely  known  about  the  physi- 
ologic action  of  alcohol,  but  also  as  showing  how  much  space 
should,  in  the  judgment  of  one  of  the  most  reputable  of  modern 
physiologists,  be  devoted  to  the  subject  in  an  elementary  text- 


774  UNIVERSITY    OF   THE   STATE  OP   XEW  YORK         [DeC.  28 

book.    It  fills  two  of  the  247  pages  of  the  Elementary  Phymlogy 
of  Foster  &  Shore. 

Alcoholic  beverages.  Ordinary  alcohol  is  an  organic  compound  of  the 
composition  of  C2nflO.  It  occurs  in  the  following  proportions  in  the  fol- 
lowing beverages: 

Beer  about  5  per  cent 

Light  wines  (claret,  hock) "      10  to  15       " 

Strong  wines  (sherry,  port) "  20       " 

Spirits  "      30to70 

When  alcohol  is  taken  into  the  body,  most  of  it  is  oxidized  and  givee 
rise  to  energy.  The  amount  of  energy  thus  supplied,  compared  with  that 
of  the  other  parts  of  the  food,  is  insignificant,  and  the  effect  of  alcohol 
depends  not  on  the  energy  which  it  supplies,  but  on  the  influence  it  exerts 
on  the  changes  going  on  in  the  several  tissues.  The  value  of  the  various 
articles  of  diet  does  not  depend  by  any  means  solely  on  their  ability  to 
supply  energy;  we  have  seen,  for  instance,  that  salts  which  supply  no 
energy  are  nevertheless  of  use  in  directing  the  changes  going  on  in  the 
body.  In  a  somewhat  similar  way  alcohol  and  other  substances  may  in- 
fluence and  direct  these  changes.  Whether  that  influence  is  beneflcial  or 
no  will  depend  upon  many  circumstances,  and  certainly  upon  the  quantity 
taken.  We  have  many  illustrations  that  a  substance  taken  into  the  body 
in  a  certain  quantity  will  produce  one  effect,  and  in  another  quantity  it 
may  be  quite  an  opposite  effect.  There  is  no  doubt  that  a  certain  quantity 
of  alcohol  is  injurious  and  interferes  with  all  the  functions,  and  ultimately 
brings  about  various  diseases,  but  it  does  not  follow  from  this  that  in  a 
smaller  quantity  It  may  not  be  harmless  or  even  beneficiaL 

Alcohol  produces  its  most  marked  effects  on  the  vascular  and  nervous 
systems.  It  leads  to  a  dilation  of  the  small  blood  vessels  of  the  skin,  and 
so  to  a  larger  flow  of  blood  to  the  surface  of  the  body;  this,  while  it  pro- 
duces a  sensation  of  warmth,  leads  to  an  increased  loss  of  heat  by  radia- 
tion and  perspiration.  If  the  amount  of  alcohol  taken  is  excessive,  the 
loss  of  heat  will  lead  to  a  definite  fall  of  temperature.  Alcohol  is  then 
of  no  service  as  a  preventative  against  cold. 

Alcohol  makes  the  heart  beat  more  quickly  and  makes  it  do  more  work 
in  a  given  time.  In  some  cases  this  may  be  beneficial,  but  generally  it 
is  a  wasteful  and  useless  expenditure  of  energy.  Alcohol  diminishes  the 
power  of  doing  prolonged  muscular  work,  and  large  quantities  lead  to  a 
great  diminution  in  the  force  of  muscular  contractions. 

The  effect  of  alcohol  on  digestion  is  very  complex.  When  taken  with 
food  it  leads  to  a  diminution  in  the  rate  and  completeness  of  digestion,  if 
it  is  present  in  any  but  very  small  quantities.  If  some  proteid  (white  of 
egg  or  fibrin)  is  put  in  a  flask  with  some  gastric  juice,  it  is  found  that  if 
a  very  little  alcohol  (1  part  to  500  of  the  mixture)  be  added,  the  digestion 
will  go  on  a  trifle  more  rapidly,  but  if  the  alcohol  added  much  exceeds  the 
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amount,  a  well  marked  retardation  is  produced.  It  does  not  follow  that 
snch  a  small  amount  of  alcohol  is  useful  in  ordinary  digestion^  because 
when  it  is  taken  into  the  stomach  we  have  to  consider  the  influence  it  has 
on  the  secretion  of  gastiric  juice,  on  the  movements  of  the  stomach,  and 
on  absorption.  A  small  quantity  of  alcohol  appears,  however,  to  en- 
courage the  secretion  of  gastric  Juice,  but  large  quantities  act  Injuriously 
on  all  the  processes  of  digestion. 

A  small  amount  of  alcohol  may  promote  the  action  of  the  central 
nervous  system,  and  often  appears  to  quicken  the  rapidity  of  thought  and 
to  excite  the  imagination,  but  more  usually,  and  always  when  taken  in 
any  but  small  quantities,  it  diminishes  the  power  of  connected  thought 
and  judgment.  It  also  diminishes  the  power  of  receiving  sensory  im- 
pressions, and  at  the  same  time  blunts  all  the  special  senses.  Since  it 
reduces  the  sensibility  to  cold  and  fatigue  and  allays  mental  pain  and 
worry,  it  is  often  resorted  to,  and  tiien  with  great  danger. 

The  limit  up  to  which  any  beneficial  effects  are  produced  by  alcohol 
Is  soon  reached,  and  beyond  that  it  only  does  harm.  This  limit  is  not  the 
same  for  all  individuals;  a  quantity  good  for  one  may  be  injurious  for 
another,  and  a  large  number  of  people  find  that  strictly  moderate  quanti- 
ties of  alcoholic  beverages  do  them  no  harm,  while  others  find  that  similar 
amounts  impede  them  in  their  daily  work. 

The  effect  of  alcoholic  beverages  does  not  depend  solely  on  the  ordinary 
alcohol  in  them,  for  other  substances  which  they  contain  often  have  power- 
ful actions  in  the  body.  The  habitual  use  of  such  beverages  to  excess 
greatly  shortens  life  by  Inducing  diseases  of  many  organs.  In  some  cases 
of  disease  alcohol  may  be  of  great  service,  but  in  health  it  can  not  be  con- 
Bidered  a  necessity,  and  is  far  more  potent  for  evil  than  for  good. 

From  the  evidence  at  hand  regarding  the  use  of  alcohol,  the 

following,  by  Dr  E.  A.  Parkes,  the  eminent  English  hygienist, 

seems  to  me  a  fair  and  judicious  statement  of  the  facts,  though 

I  should  be  inclined  to  lay  a  little  more  stress  on  the  principle 

that,  in  health  at  any  rate,  it  is  superfluous  or  worse,  and  to 

insist  more  strongly  on  the  importance,  in  this  counti'y  specially, 

of  general  abstinence  from  its  use. 

The  facts  now  stated  make  it  diflacult  to  avoid  the  conclusion  that  the 
dietetic  value  of  alcohol  has  been  much  overrated.  It  docs  not  appear  to 
me  possible  at  present  to  condemn  alcohol  altogether  as  an  article  of  diet 
In  health;  or  to  prove  that  it  is  invariably  hurtful,  as  some  have  attempted 
to  do.  It  produces  effects  which  are  often  useful  in  disease  and  some- 
times desirable  in  health;  but  in  health  it  is  certainly  not  a  necessity,  and 
many  persons  are  much  better  without  it.  As  now  used  by  mankind,  It 
Is  infinitely  more  powerful  for  evil  than  for  good;  and,  though  it  can  hardly 
be  imagined  that  its  dietetic  use  will  cease  in  our  time,  yet  a  clearer  view 
of  its  effects  must  surely  lead  to  a  lessening  of  the  excessive  use  which 
now  pfeyallt. 
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During  the  past  25  years  I  have  been  interested  in  this  sub- 
ject and  have  taken  pains  to  read  about  it  and  to  talk  about  it 
with  many  men  who  are  recognized  as  the  leading  authorities 
in  this  country  and  in  Europe.  If  I  wished,  I  could  easily  select 
statements  from  a  limited  number  of  men  that  would  conflict 
with  the  opinions  thus  expressed.  But,  if  I  try  to  get  the  con- 
sensus of  opinions  of  the  men  who  do  the  most  of  the  experi- 
menting and  the  observing,  the  men  who  have  that  habit  of 
mind  which  is  called  scientific,  the  men  who  are  considered  by 
their  fellow  specialists  the  most  reliable  and  the  most  authori- 
tative, I  hardly  know  how  to  express  it  better  than  in  the  lan- 
guage 1  have  just  read  to  you  from  Foster  and  from  Parkes. 

Reference  has  been  made  in  the  public  prints  to  some  experi- 
ments under  my  own  direction  at  Wesleyan  University  which 
have  had  for  their  object  the  study  of  the  nutritive  action  of  alco- 
hol. One  does  not  like  to  say  a  great  deal  about  one's  own  work, 
and  I  should  rather  stop  with  the  references  to  what  other 
investigators  have  done  and  said;  but  in  view  of  the  misstate- 
ments and  misunderstandings  which  have  received  currency  re- 
garding th(»se  inquiries  and  the  conclusions  we  have  derived 
from  them,  it  is  perhaps  fitting  that  I  should  refer  to  them  now, 
as  I  hav(^  l)(»en  specially  requested  to  do. 

The  exp(»rim(Mi(«  in  question  have  been  undertaken  in  behalf 
of  the  roiiiniitU'e  of  50  for  the  Investigation  of  the  Liquor 
l^roblem,  a  body  of  gentlemen  who  have  devoted  themselves  to 
inquiry  regarding  th(*  action  of  alcohol.  The  committee  is  made 
up  of  business  mou,  jurists,  (M-onomists,  sociologists,  educators 
and  divines,  including  soni(»  of  the  most  prominent  men  in  the 
country  in  their  several  callings.  The  committee  have  divided 
themselves  up  into  subroniniitt(»es,  and  one  of  these  subcom- 
mittees is  that  on  physiology.  The  physiologic  work  has  been 
divid(»d  among  the  individual  menilx^rs,  and  it  happens  that  to 
myself  was  allotted  the  subject  of  the  nutritive  action  of  alcohol. 
The  expense  of  the  different  inquiries  has  been  borne  mainly 
by  private  contribution,  though  sums  have  been  received  from 
certain  trust  funds  devoted  to  scientific  inquiries. 
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The  experiments  under  my  awn  direction  have  been  materially 
facilitated  by  the  use  of  laboratory  privileges  in  Wesleyan  Uni- 
versity. They  were  carried  out  in  connection  with  a  series  of 
researches  on  nutrition  which  are  made  under  the  auspices  of 
the  United  States  Department  of  Agriculture  and  constitute 
part  of  the  larger  inquiry  into  the  economy  of  food,  which  is 
.   under  my  charge.^ 

The  experiments  are  made  by  the  use  of  the  respiration  calo- 
rimeter, by  means  of  which  it  is  possible  to  measure  the  income 
and  outgo  of  the  body  of  a  man,  as  expressed  in  terms  of  both 
tter  and  energy.    The  apparatus  includes  a  chamber  about 
7  feet  long,  4  feet  wide  and  6^  feet  high,  in  which  the  man  stays 
for  a  number  of  days  and  nights.     It  is  furnished  with  folding 
bed,  table  and  chair.    For  some  of  the  experiments,  those  in 
which  muscular  work  is  to  be  done,  there  is  provided  a  station- 
ary bicycle,  on  which  the  man  may  ride  the  equivalent  of  a 
Wred  number  of  miles  per  day.     Arrangements  are  provided 
for  ventilation  by  a  current  of  carefully  purified  air.    The  tem- 
perature is  kept  constantly  at  a  degree  which  is  agreeable  to 
the  occupant.     In  this  chamber,  he  reads,  writes,  eats,  drinks 
and  sleeps.     So  far  from  being  uncomfortable,  each  of  the  five 
jlemen  who  have  been  subjects  of  the  experiments  thus  far 
has  found  himself  very  little  discommoded  in  any  way  save  for 
the  monotony  of  confinement  in  so  small  a  space.    The  period 
of  each  experiment  generally  varies  from  four  to  nine  days, 
though  in  one  ease  it  reached  12  days.     Even  after  this  experi- 
ence not  one  of  the  gentlemen  has  been  in  the  least  unwilling 
to  repeat  the  trial.     So  far  from  finding  difiiculty  in  securing 
subjects,  we  have  numerous  volunteers  and  are  able  to  select 
men  of  special  fitness  for  the  purpose  as  regards  both  bodily 
characteristics  and,  where  desired,  scientific  training. 

^The  results  are  given  in  detail  in  a  memoir  of  the  National  Academy  of 
Sciences,  which  is  printed  at  the  government  printing  office  in  Washington, 
and  may  be  obtained  by  application  to  the  secretary  of  the  National 
Academy  of  Sciences,  Washington  D.  C,  or  to  members  of  Congress.  A 
shorter  account  will  be  included  in  a  report  of  the  Committee  of  50  on 
the  physiological  action  of  alcohol,  soon  to  be  published  by  Houghton, 
Mifflin  &  Co.,  Boston. 
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The  8peci<il  object  of  the  experiments  with  alcohol  was  to 
study  its  nutritive  effect  as  compared  with  that  of  the  fuel  in- 
gredients, fat,  sugar  and  starch,  carbonaceous  compounds,  let 
us  call  them,  of  ordinary  food.  In  most  of  the  experiments  pure 
(ethyl)  alcohol  was  used,  though  in  some  the  alcohol  was  given 
in  the  form  of  whisky  or  brandy.  It  was  administered  with 
water  or  coffee  and  taken  with  an  ordinary  diet  of  meat,  bread, 
butter,  milk,  sugar,  and  the  like.  The  amount  of  alcohol  per 
day  has  been  equal  to  about  2^  ounces  of  absolute  alcohol— 
about  as  much  as  would  be  contained  in  three  or  four  average 
glasses  of  whisky  or  in  a  bottle  of  claret  or  Rhine  wine.  This 
is  generally  divided  in  six  doses,  three  with  meals  and  three 
between  meals,  the  object  being  to  avoid  any  marked  influence 
of  the  alcohol  on  the  nerves  and  thus  to  test  its  action  as  food 
under  normal  bodily  conditions.  Comparative  tests  were  made 
by  use  of  rations  with  and  without  alcohol.  The  ration  without 
alcohol  consisted  in  each  case  of  ordinary  food  materials  supply- 
ing the  nutritive  ingredients  in  amounts  more  or  less  nearly 
sufficient  to  meet  the  wants  of  the  body.  In  the  corresponding 
ration  with  alcohol,  part  of  the  sugar,  starch,  and  fat  of  the 
food,  the  carbonaceous  ingredients  which  supply  the  body  with 
fuel  for  warmth  and  work,  was  taken  out,  enough  to  be  equiva- 
lent in  potential  energy  to  the  two  and  one  half  ounces  of 
alcohol,  and  the  latter  was  used  in  their  place.  In  the  experi- 
ments in  which  the  man  did  not  work,  this  alcohol  made  about 
one  fifth  of  the  total  material  in  the  diet.  In  the  experiments 
with  hard  muscular  work,  in  which  more  food  was  used,  the 
alcohol  furnished  about  one  seventh  of  the  fuel  supply.  13 
experiments  in  which  alcohol  was  used  are  now  completed,  and 
the  results  ready  for  publication.  These  are  compared  with  a 
somewhat  larger  number  of  exjieriments  similar  in  the  main 
except  that  they  were  without  alcohol. 

The  results  will  be  best  understood  if  we  consider  that  alcohol 
is  compared  with  the  ordinary  fuel  ingredients  of  food — the 
fats,  sugars  and  starches.  These  serve  the  body  in  several  dif- 
ferent ways.    (1)  They  are  oxidized  in  the  body.    (2)  In  the  oxida- 
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tion  their  potential  or  latent  energy  becomes  kinetic  or  active. 
(3)  Part  of  this  energy  takes  the  form  of  heat,  which  keeps  the 
body  warm.  (4)  Part  takes  the  form  of  muscular  energy,  with 
which  the  muscular  work  of  the  body  is  done.  (5)  In  being 
oxidized  the  fats  and  carbohydrates  of  the  food  protect  the  fats 
of  the  body  and  of  other  foods  from  oxidation.  (6)  In  like  man- 
ner they  protect  protein  from  consumption.  The  question  then 
is,  Does  alcohol  serve  the  body  as  fuel  in  these  several  ways? 
We  shall  see  later  that  the  answer  is  in  the  affirmative. 

Before  going  into  the  details,  however,  we  may  note  certain 
differences  between  alcohol  and  the  fats  and  carbohydrates. 
Some  of  these  are  the  following.  (7)  The  ordinary  nutrients  of 
food  have  to  be  digested.  This  is  done  by  the  action  of  ferments 
in  the  alimentary  canal.  Alcohol,  on  the  other  hand,  requires 
no  digestion;  it  is  itself  a  product  of  fermentation,  it  is  a  pre- 
digested  food.  (8)  The  ordinary  nutrients  of  food  may  be  and 
commonly  are  stored  in  the  body  and  kept  for  future  use;  alco- 
hol can  remain  in  the  body  but  a  short  time  without  being 
oxidized.  (9)  Alcohol  has  various  effects  on  the  nervous  system 
which  are  not  exercised  by  ordinary  food. 

In  considering  the  results  of  the  experiments  at  Middletown 
we  shall  do  well  to  take  into  account  the  outcome  of  other 
inquiry  and  thus  arrive  at  conclusions  of  more  general  value. 

In  the  very  interesting  report  which  was  made  by  your  com- 
mittee and  which  voices  the  sentiment  of  a  large  number  of 
excellent  people  to  whom  the  questions  were  presented,  I  believe 
one  of  the  questions  was  somthing  like  this;  "  Should  the  experi- 
ments of  Prof.  Atwater  on  the  effects  of  alcohol  be  included  in 
the  instruction?"  I  understand  that  a  minority  answered  in 
the  affirmative.  If  I  might  be  permitted  to  express  my  own 
view,  it  would  be  with  the  majority;  I  do  not  think  that  any 
particular  set  of  experiments  are  worth  putting  into  such 
instruction  when  there  is  so  much  of  great  importance  in  the 
way  of  conclusion. 


( 
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What  should  and  should  not  be  taught  about  this  subject  in  the 

schools 

Will  you  permit  me  to  state  some  of  the  things  which,  as  it 
seems  to  me,  ought  and  ought  not  to  be  taught  in  the  public 
schools?  In  so  doing  I  do  not  attempt  to  cover  the  whole 
ground  or  enter  into  the  physiologic  details,  but  simply  indicate 
what,  in  my  personal  view,  should  be  said  or  not  said  about 
some  of  the  more  important  phases  of  the  subject.  Of  the 
forms  of  its  physiologic  action  I  select  two,  its  action  as  food 
and  as  poison. 

What  we  should  not  teach  about  alcohol 

1  We  should  not  teach  that  it  is  a  food  in  the  sense  in  which 
that  word  is  ordinarily  used.  If  we  are  going  to  discuss  its 
physiologic  action  at  all,  we  can  not  well  ignore  its  nutritive 
value,  but  we  should  at  the  same  time  emphasize  its  limitations. 
When  we  speak  of  it  as  food  or  nutriment  we  should  explain 
to  what  extent  and  in  what  ways  it  can  and  can  not  nourish 
the  body.  So  likewise,  if  we  speak  of  its  effect  on  digestion, 
we  should  not  say  simply  that  it  is  an  aid  or  that  it  is  a  hin- 
drance, but  that  it  may  be  one  or  the  other  or  both  according 
to  circumstances. 

2  We  should  not  teach  that  it  is  a  poison  in  the  sense  in 
which  that  word  is  ordinarily  used.  We  may  say  with  truth 
that  alcohol  in  large  quantities  is  poisonous,  that  in  large 
enough  doses  it  is  fatal,  and  that  smaller  quantities  taken  day 
after  day  will  ruin  body  and  miad.  But  it  is  wrong  to  teach 
our  boys  that  alcohol  in  small  quantities,  or  in  dilute  forms 
in  which  it  occurs  in  such  beverages  as  wine  and  beer,  is  a  poison 
in  the  ordinary  sense  of  the  word.  In  all  that  we  say  on  this 
subject  we  must  bear  in  mind  that  the  intelligent  boy  knows 
well,  and  as  a  man  he  will  know  better,  that  people  have  always 
been  accustomed  to  moderate  drinking  as  it  is  commonly  called 
and  yet  live  in  excellent  health  to  good  old  age.  If  we  tell  him 
that  alcohol  in  small  quantities  is  poisonous  in  the  sense  in 
which  he  understands  the  word,  he  will  see  that  we  are  exag- 
gerating, that  we  are  teaching  for  effect,  and  he  will  instinc- 
tively rebel  against  the  teaching. 


■ 
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We  may  say,  and  say  truthfully,  that  the  moderate  use  of 
alcohol  is  fraught  with  danger.  But  the  cases  where  the  occa- 
sional glass  leads  to  marked  excess  are  the  exceptions.  If  we 
present  them  to  the  thoughtful  boy  as  the  rule  or  the  common 
resnlt,  he  will  detect  the  fallacy  and  distrust  the  whole  doctrine. 
We  may  be  right  in  saying  that  alcohol  often  does  harm  to 
health  when  people  do  not  realize  it,  that  it  prepares  the  system 
for  inroads  of  disease,  that  there  is  a  gradation  of  injury  from 
forms  scarcely  perceptible  to  the  utter  ruin  of  body  and  soul. 
But  to  present  the  "  horrible  examples  "  as  a  common  result 
of  drinking  is  illogical  in  itself,  contrary  to  right  temperance 
doctrine  and  hence  injurious  to  the  children  whom  we  teach. 
For  that  matter  I  believe  that  the  picturing  of  the  frightful 
results  of  vice  to  young  and  innocent  children  is  more  harmful 
than  useful. 

3  We  ought  not  to  teach  that  alcohol  in  small  quantities  is 
harmless.  Still  more  should  we  avoid  saying  that  it  is  com- 
monly beneficial.  Some  of  us  as  individuals  may  believe  that 
its  use  in  small  quantities  is  generally  desirable,  but  there  is 
nothing  in  either  the  facts  of  common  experience  or  in  the 
results  of  scientific  inquiry  to  justify  the  inference  as  a  general 
princix>le.  Doubtless  many  people,  specially  those  in  advanced 
age,  or  suffering  under  certain  forms  of  disease,  are  benefited 
by  alcoholic  beverages  in  moderate  amounts.  Here  it  may  have 
a  decided  medicinal  value,  and  mv  own  belief  coincides  with 
that  of  a  great  body  of  physiologists  in  ascribing  to  it  under 
some  such  circumstances  an  extremely  important  food  value, 
though  the  exact  ways  in  which  it  is  useful  are  not  yet  demon- 
strated. But  I  can  see  no  justification  for  the  claim  that 
moderate  drinking  is  generally  useful,  and  there  is  no  denying 
the  terrible  fact  that  it  is  often  harmful,  not  only  in  itself,  but 
because  of  the  excess  to  which  it  so  often  leads. 

4  We  ought  not  to  teach  that  alcohol  in  small  quantities  is 
always  or  necessarily  harmful.  Some  of  us  as  individuals  may 
believe  this.  Honestly  believing  that  theory,  we  may  be  justi- 
fied in  arguing  for  it.    But  we  are  not  justified  in  teaching  it 
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dogmatically,  and  in  my  judgment,  it  is  positively  wrong  to 
make  siieh  a  dogma  a  part  of  the  instruction  which  is  presented 
to  our  youth  as  authoritative,  be  it  in  the  school,  the  Sunday 
school  or  the  pulpit.  It  is  wrong  for  two  reasons:  first,  because 
it  presents  an  unproved  theory  as  an  attested  fact;  and  second, 
because  it  leads  the  trusting  child  to  believe  what  the  thought- 
ful, and  at  times  skeptical,  boy  or  girl,  and  the  intelligent  man 
or  woman  may  afterward  learn  to  be  wrong. 

5  Still  worse  is  it  to  take  the  theory  that  the  use  of  alcohol 
in  small  quantities  is  always  or  necessarily  injurious,  and  set 
it  up  as  demonstrated  by  scientific  observation  and  experiment. 
This  is  positive  untruth.  If  we  tell  it  to  children,  they  will 
believe  it  till  they  learn  better.  They  may  possibly  remain  in 
ignorance  of  the  error  till  they  are  grown  or  indeed  all  their 
lives.  But  sooner  or  later  many  of  them  will  find  that  they 
were  deceived;  it  may  be  in  the  high  school,  it  may  be  in  the 
college  or  medical  school;  it  may  be  from  general  reading  or 
conversation;  but,  when  the  deception  is  found  out,  a  reaction 
comes.  The  good  we  tried  to  do  is  undone.  The  certain  injury 
is  far  greater  than  the  hoped  for  good. 

To  take  the  theory  that  alcohol  is  in  no  sense  a  food  but 
always  a  poison,  that  it  is  never  useful  but  always 
harmful,  and  allege  that  it  is  supported  by  the  great 
bulk  of  seiontific  authority,  is  falsehood.  We  may  look  over 
the  literature  of  the  subject  and  cull  out  statements  which  can 
be  used  to  support  it.  We  may  even  find  writers  of  more  or 
less  repute  who  attempt  to  defend  it  in  the  light  of  scientific 
experiment.  In  this  way  we  may  accumulate  statements  which 
the  unsuspecting  reader  may  be  led  to  regard  as  proving  that 
the  scientific  authority  is  on  this  side  of  the  discussion.  We 
may  unconsciously  go  further  and  persuade  ourselves  that  there 
is  scientific  ground  for  adopting  such  theories;  so  often  and 
so  truly  is  "  the  wish  the  father  to  the  thought."  In  our  great 
anxiety  to  find  every  means  to  work  against  the  evil  wrought 
by  alcohol  we  may  gradually  come  to  feel  ourselves  justified 
in  presenting  all  the  arguments  we  can  against  it  and  in  ignor- 
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ing  all  we  can  on  the  other  side.    But  this  does  not  turn  theory 
into  fact  or  falsehood  or  misrepresentation  into  truth. 

Your  committee  have  cited  from  so  called  "  approved  "  text- 
books of  physiology  commonly  used  in  our  schools.  The  follow- 
ing quotations  are  of  the  same  order  :^ 

Alcoholic  drinks  greatly  hinder  the  work  of  the  stomach.  They  cause 
tbe  pepsin  iu  the  gastric  Juice  to  precipitate  or  sink  to  the  bottom  instead 
of  remaining  dissolved  as  it  ought  in  this  important  digestive  fluid.  The 
gastric  juice,  thus  deprived  of  its  pepsin,  loses  its  power  to  dissolve  the 
food,  which  therefore  has  to  lie  in  the  st»mach  until  the  glands  can  throw 
in  enough  new  juice  to  destroy  it    Eclectic,  no.  2.  p.  55. 

Alcohol  is  universally  ranked  among  poisons  by  physiologists,  chemists, 
physicians,  toxicologists,  and  all  who  have  experimented,  studied  and  writ- 
ten upon  the  subject,  and  who,  therefore,  best  understand  it.' 

Alcohol  is  not  a  food  or  drink.  Medical  writers,  without  exception,  class 
alcohol  as  a  poison.' 

It  must  be  remembered  that  in  whatever  quantity,  or  wherever  alcohol 
is  found,  its  nature  is  the  same.  It  is  not  only  a  poison  but  a  narcotic 
poison.^ 

Beer  is  a  fermented  drink  made  from  barley  or  other  grain.  .  .  The 
alcohol  remains  in  the  beer,  making  it  a  poisonous  liquor.  When  the 
grape  juice  has  been  squeezed  out  and  its  sugar  turned  to  alcohol,  it  is  a 
poisonous  drink." 

These  statements  are  misrepresentations.  They  belong  to  a 
kind  of  doctrine  which  pervades  many  of  the  "  approved  "  text- 
books and  much  of  the  common  temperance  instruction.  They 
are  none  the  less  false  or  wrong,  either  scientifically  or  morally, 
because  the  object  is  to  educate  our  youth  away  from  evil;  the 
misstatements  are  none  the  less  reprehensible  because  they 
occur  in  school  books  which  have  the  official  indorsement  of 
a  great  temperance  organization,  whose  membership  includes 
thousands  and  thousands  of  the  noblest,  the  most  conscientious, 
the  worthiest,  of  the  women  of  the  world.  Nor  does  it  help 
the  matter  that  such  statements  are  repeated  and  such  theories 
are  promulgated  with  the  sanction,  and  are  enforced  by  the 
authority,  of  the  church,  in  the  teachings  of  the  Sunday  school 
and  from  the  sacred  desk. 

'See  note  at  end  of  this  paper. 

'Quoted  from  Youmans  in  BlaisdelFs  no.  2.    p.  232. 

•Eclectic,  no.  3.    p.  57. 

^Authorized  Series,  no.  3.    p.  58. 

•Authorized  Physiology  Series,  no.  2.    p.  45  and  49. 
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Do  not  misunderstand  me.  I  am  not  imputing  wrong  motives, 
I  bring  no  railing  accusation,  1  charge  no  one  with  intended 
wrong.  I  only  ask  that  the  men  and  women  who  do  these 
things — many  of  them  are  my  acquaintances,  some  are  my  warm 
l)er8onal  friends,  their  standing  in  the  community  is  so  high 
that  no  arrow  of  aspersion  can  reach  them,  their  characters 
are  so  pure  that  no  stain  can  tarnish  them,  their  names  are  in 
my  memory  and  their  faces  in  my  vision,  as  I  write  this — I  ask, 
that  they  consider  the  facts  as  1  am  sure  they  have  not  con- 
sidered them,  tliat  thev  look  into  the  evidence  as  I  am  sure 
thev  have  not  looked  into  it,  and  that  thev  remember  in  their 
attitude  toward  these  questions  the  principle  1  have  read  in 
their  own  writings  and  lieard  from  their  own  lips — the  founda- 
tion of  moralitv  is  the  truth.^ 

What  we  should  teach  about  alcohol 
1  It  is,  under  some  circumstances,  a  valuable  nutriment  in 
the  sense  that  it  can  yield  energy  to  the  body  but  not  in  the 
sense  that  it  can  build  tissue.  It  is,  under  other  circumstances, 
a  poison  in  the  sense  that  it  is  injurious  to  health.  When  taken 
in  large  enough  quantities  and  for  long  enough  time^  it  is 
destructive  to  life.  It  is  sometimes  very  useful  and  sometimes 
very  liarniful,  but  the  harm  that  comes  from  drinking,  in  many 
communities,  vastly  exceeds  the  good. 

^A  uiimber  of  years  ago,  a  representative  of  a  large  publishing,  house 
said  to  lue:  *'  We  publish  soliool  books.  To  make  our  business  successful, 
we  must  have  a  good  assortment  of  books.  In  order  to  sell  the  arith- 
metic and  grammar,  we  must  have  a  physiology  also.  In  order  to  sell  the 
physiology,  it  must  be  '  approved.'  To  secure  the  approval  we  must  put  a 
lot  of  stuff  into  it  which  is  not  true.  Generally  speaking,  we  consider  it 
to  be  our  business  to  make  books  and  sell  them,  and  leave  the  responsi- 
bility for  the  contents  to  the  authors.  But,  when  it  comes  to  school  books, 
we  can  not  get  rid  of  the  responsibility  and  we  can  not  sell  the  physiology 
without  doing  an  amount  of  lying  of  which  we  are  heartily  ashamed.*' 

V^'e  can  well  appreciate  a  remark  which  the  author  of  a  popular  series 
of  school  physiologies  made  to  Prof.  Bowditch  of  the  Harvard  medical 
board.  V^^'hen  asked  how  he  could  Justify  the  unscientiflc  statements,  the 
author  replied  with  warmth,  "  I  have  studied  physiology,  and  I  do  not 
wish  you  to  suppose  that  I  have  fallen  so  low  as  to  believe  all  the  things 
I  have  to  put  into  those  books." 

I  have  conversed  with  not  a  few  publishers  and  authors  ot  school 
physiologies,  and  they  all  say  the  same  thing.    The  story  is  a  sad  one. 
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While  we  can  not  deny  to  alcohol  a  nutritive  value,  that  value 

18  very  limited.    In  yielding  energy  to  the  body  it  resembles 

sugar,  starch  and  fat,  though  just  how  and  to  what  extent  it 

resembles  them  experimental  inquiry  has  not  yet  told  us.    It 

diflPeps  from  them  in  that  it  does  not  require  digestion  and  is 

hence  believed  to  be  more  easily  and  immediately  available  to 

the  body.    It  is  not  stored  in  the  body  for  future  use  like  the 

nutrients  of  ordinary  food  materials.    The  quantity  that  may 

be  advantageously  used  is  small.    If  large  amounts  are  taken 

its  influence  on  the  nerves  and  brain  are  such  as  to  counteract 

its  nutritive  effect  and  it  becomes  injurious  in  various  ways. 

And  finally  there  are  many  people  who  begin  by  moderate  use 

and  are  led  to  disastrous  excess. 

Alcohol  may  be  useful  to  one  man  and  harmful  to  another. 
One  may  take  considerable .  without  apparent  harm,  while 
another  may  be  injured  by  very  little.  One  may  use  it  habit- 
ually  without  injury,  while  another  may  not.  In  sickness  it 
may  be  a  priceless  boon.  But  it  may  likewise  be  the  cause  of 
physical,  mental,  and  moral  ruin. 

2  The  boy  or  the  man,  as  long  as  he  is  in  good  health  and 
does  not  need  alcohol  for  medicine,  is  in  genia-al  better  off  with- 
out it. 

3  While  some  can  drink  a  little  without  danger  of  drinking 
to  great  excess,  others  can  not.  The  safest  way  is  to  keep  out 
of  danger. 

4  There  are  business  considerations,  also,  as  well  as  thos<i  of 
health  that  strongly  favor  temperance.  The  boy  who  wants  to 
make  his  way  on  a  railroad  or  in  a  large  business  establishment, 
has  a  better  chance  to  get  employment  and  to  work  up  into  a 
profitable  position  if  he  is  an  abstainer  than  if  he  is  a  drinker. 
Already  many  Buch  establishments  refuse  to  employ  men  who 
drink  and  there  is  reason  to  expect  that  more  will  do  so. 

5  Temperance  is  always  advisable.  This  we  may  emphasize 
most  strongly.  But  whether  or  not  we  shall  teach  the  neces- 
sitT  OP  even  the  advisabilitv  of  abstinence  is  another  matter. 
About  this  the  best  men  differ.    Two  who  disagree  may  be 
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equally  honest.     Each  has  the  right  to  express  his  own  convic- 
tions and  may  often  feel  it  his  duty  to  do  so.     But  it  is  neither 
just  nor  wise  to  teach  our  youth  that  the  doctrine  of  total 
abstinence  rests  on  undisputed  principles  of  either  physiology 
or  morals.     It  seems  to  me  that  the  question  whether  a  man 
should  be  a  total  abstainer  depends  on  two  considerations.    The 
first  is  one  of  policy.     Will  drinking  injure  him?     If  so,  he  had 
better  abstain;  if  not,  he  may  drink.    But  he  should  be  sure  of 
his  ground  before  he  begins,  and  he  had  better  wait  till  he 
reaches  maturity  and  understands  himself  and  the  subject  well, 
before  he  takes  the  risk.    The  other  consideration  is  an  ethical 
one.     Paul's  doctrine  of  refraining  from  that  which  will  cause 
others  to  offend  is  a  rational  and  forceful  appeal  to  conscieLce. 
Remembering  that  a  man  does  not  live  for  himself  alone,  what 
will  be  the  effect  of  his  example  and  what  is  his  duty?     The  rule 
of  conduct  in  this  respect,  is  a  matter  for  him  to  decide.     You 
and  I  may  have  the  right  to  advise  him,  but  the  decision  is 
between  himself  and  his  own  conscience. 

0  An  ambitious  and  right-minded  boy  wants  to  be  an  influen- 
tial and  useful  man.  I  think  he  should  be  taught  that  it  would 
be  better  for  the  community  at  large  if  there  were  less  drinking; 
that  the  conimunity  are  iuHuenced  by  the  examples  of  strong 
and  good  men;  and  that  his  own  personal  influence  will  be  better 
if  it  is  on  the  side  of  temi>erance. 

7  Great  as  is  t\w  danger  of  alcohol  to  purse  and  health,  the 
moral  injury  is  incomparably  worse.  Its  most  terrible  effect 
is  its  demoralization  of  character.  However  much  good  men 
may  do  in  h(^lping  others  to  save  their  money  and  promote  their 
health,  a  still  greater  service  to  their  fellow  men  is  that  which 
helps  them  to  a  higher  plane  of  moral  living.  And  here  is  the 
strongest  argunu^nt  of  all  in  favor  of  that  self-abnegation  which 
leads  us  to  do  those  things,  and  those  things  only,  which  will 
best  enable  us  to  render  that  service  to  our  day  and  generation. 
In  that  way  we  do  our  noblest  dutv  to  our  fellow  men  and  to 
our  God.  All  this  we  mav  and  I  believe  we  should  teach  in  the 
schools. 
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Errors  in  the  enrrent  temperance  teaching.    Ethical  considerations 

The  misstatements  in  the  textbooks  of  the  type  referred  to 
above  are  of  various  kinds.    Sometimes  the  error  consists  in 

• 

stating  doubtfail  theories  as  attested  facts;  in  other  cases,  the 
principles  laid  down  are  partly  true  and  partly  false;  in  still 
others,  the  statements  are  squarely  opposed  to  the  results  of  all 
of  the  latest  and  most  accurate  scientific  research.  The  state- 
ments are  enforced  by  quotations,  of  which  some  are  by  real 
authorities  but  are  too  often  put  in  such  ways  as  to  misrepre- 
sent their  actual  teachings,  while  others  are  from  men  who  do 
not  stand  for  the  best  research  and  the  highest  scholarship  but 
are  quoted  as  the  most  reliable  authorities. 

I  do  not  mean  that  the  approved  textbooks  are  all  wrong.  A 
great  deal  of  what  they  say  is  entirely  true.  In  the  i)arts  not 
bearing  on  the  action  of  alcohol  there  is  often  little  to  criticize 
and  much  to  commend.    The  trouble  is  this  admixture  of  error. 

In  one  respect  they  are  all  alike.  The  impression  which  they 
give  the  pupil  is  that  science  teaches  that  alcohol,  even  in 
moderate  quantities,  is  always  harmful  and  never  useful.  This 
is  untrue. 

The  object  is  to  oppose  an  enormous  evil,  to  teach  our  youth 
to  resist  that  evil.  The  purpose  is  most  worthy;  the  trouble  is 
in  the  method.  The  evil  being  clearly  defined,  a  doctrine  is 
formed  to  meet  it,  and  evidence  is  sought  to  sustain  the  doc- 
trine. Whatever  can  be  found  in  its  support  is  exaggerated. 
Whatever  opposes  it  is  ignored  or  denied.  It  gradually  ceases 
to  be  the  propagandism  of  the  few  and  becomes  the  creed  of  the 
many.  It  is  the  old  story  of  human  dogma,  repeated  over  and 
over  again  in  politics,  in  theology,  and  in  morals.  And  here, 
as  in  many  other  cases,  the  worthiness  of  the  cause  and  the 
earnestness  of  the  advocates  are  such  as  often  to  ^*  deceiv*  the 
very  elect.'*  Indeed,  the  very  best  people  often  become  the  most 
sincere  and  devoted  advocates  of  the  doctrine.  In  this  case,  the 
scientific  expert  is  not  deceived.  But  the  statements  txvc  put 
in  such  persuasive  ways  and  sustained  by  such  seeming  force 
of  scientific  authority  that  the  unsuspecting  pupil,  and  indeed 
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the  teacher  who  implicitly  trusts  the  textbooks,  is  led  to  believe 
that  they  represent  the  real  teaching  of  the  best  physiological 
science.^ 

I  was  once  talking  about  this  subject  with  a  teacher  and  re- 
minded her  of  Lincoln's  saying:  "You  can  fool  all  the  people 
some  of  the  time,  and  some  of  the  people  all  the  time,  but  you 
can't  fool  all  the  people  all  the  time."  She  replied:  "  But  can't 
we  fool  the  bovs  till  their  characters  are  formed?"  Now  I 
think  that  lady  was  i>erfectly  sincere;  I  am  equally  sure  that 
«he  was  wrong.    You  can  not  build  character  on  falsehood. 

A  well  known  philanthropist  in  New  Y^'ork  city  tells  this 
story:  "  I  hai)pened  to  be  in  a  school  down  on  the  East  side  when 
a  class  of  boys  from  tenement  families  were  reciting  in  physi- 
ology. The  teacher  asked,  '  What  is  beer?'  The  answer  came 
in  chorus,  '  Beer  is  poison.'    Now  those  little  chaps  knew  that 

^\ii  honored  teacher  whom  you  well  know,  Samuel  T.  Dutton,  formerly 
of  Brookline  Mass.,  now  of  New  York,  in  discussing  this  subject,  speaks 

as  follows: 

From  the  point  of  view  of  temperance,  sound  education  and  good  morals, 
I  am  sure  that  this  condition  of  affairs  calls  for  our  strong,  disapproyal. 
We  do  not  toach  liygiene  by  the  study  of  disease,  cleanliness  by  the  ob- 
servation of  liltli,  purity  by  tlie  contemplation  of  vice;  and  to  force  upon 
every  child  KX)  lessons  or  50O  lessons  on  the  effects  of  alcohol  is  likely  to 
tako  away  his  sensitiveness  and  to  make  him  morbid  or  indifferent,  if  It 
does  not  brinj?  about  a  reaction  which  leads  him  to  say:  "I  am  going  to 
try  it."  Children  wlio  are  taught  that  wine  and  tobacco  are  absolute 
poisous,  and  who  see  their  fathers,  brothers  and  friends  constantly  in- 
duljiriu^  in  these  stimulants,  can  only  look  with  ridicule  and  contempt  on 
this  effort  to  deceive  and  frighten  them.  It  is  certain  that  the  teachers 
who  have  tried  conscientiously  to  give  this  instruction  have  often  seriously 
questioned  whether  they  are  not  justified  in  evading  the  requirements  of 
the  law  in  order  to  avoid  the  greater  evils  which  were  likely  to  follow  the 
teaching. 

I  wish  to  emphasize  what  seems  to  me  the  unwisdom  of  this  kind  of 
teaoliing  for  young  children,  to  which  Mr  Button  has  so  aptly  referred. 
It  is  argued  that  a  great  majority'  of  the  youth  leave  school  early  and  the 
only  opportunity  to  teach -them  anything  about  this  most  important  sub- 
ject is  in  tlie  lower  grades.  Since  they  can  be  tauglit  but  very  little,  the 
instruction  is  confined  mainly  to  one  thing,  namely,  the  principle  that 
physiologic  science  shows  that  alcohol  is  always  harmful  to  health.  Even 
if  this  were  true,  it  seems  to  me  doubtful  whether  the  teaching  could  have 
tlie  desired  effect,  whetlier  the  harm  that  comes  from  the  revealing  of  evil 
to  children  is  not  greater  than  the  good.  But  considering  how  much 
untruth  there  is  in  the  doctrine,  must  it  not  in  the  long  run  be  positively 
harmful? 
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that  was  a  lie.  Their  fathers  and  mothers  drank  beer  every  dav. 
Such  children  were  not  fooled  by  any  such  teaching." 

But  even  if  they  are  deceived  for  a  time,  it  will  not  last,  nor 
can  you  get  around  the  difficulty  by  falling  back  on  definitions. 
Tell  a  boy  a  thing  is  poison,  and  he  will  suppose  that  you  mean 
by  poison  what  he  means  by  it,  and  what  people  generally  mean 
by  it.  He  has  not  access  to  the  particular  dictionary  or  scien- 
tific treatise  which  has  a  definition  that  may  be  stretched  to 
fit  your  meaning.  You  may  persuade  him  for  a  time  that  it  is 
a  poison  in  the  popular  sense  of  the  word,  but,  when  he  grow& 
up,  he  will  learn  that  he  was  mistaught;  indeed,  he  may  do  so 
before  he  is  grown  up.  Scholars  in  the  higher  classes  share  the 
present  tendency  to  skepticism;  when  the  pupil  finds  that  he 
was  deceived,  he  does  not  mince  matters,  he  reasons  with  him- 
self, "  That  teacher  and  that  textbook  lied.  If  they  would  lie 
in  one  case,  they  would  in  another,  and  I  am  not  going  to 
believe  anything  they  told  me."  Even  if  he  does  not  go  so  far 
as  this,  even  if  his  faith  is  not  lost  but  is  only  shaken,  the  harm 
is  done;  the  effect  is  to  undo  much  of  the  good  that  the  teaching 
is  intended  to  do.  Furthermore,  and  what  is  still  worse,  the 
result  must  be  to  impress  o'n  the  pupil,  and  by  the  most  effective 
agency,  that  of  example,  the  example  of  the  school,  the  Sunday 
school  and  even  the  pulpit,  the  idea  that  deception  is  allowable 
In  a  good  cause,  that  the  end  justifies  the  means.  This  is  under- 
mining the  very  foundations  of  morality. 

One  of  the  most  honored  school  superintendents  in  the  United 
States  remarked  to  me  in  speaking  of  this  subject:  "  Teach  Ihe 
boy  of  10  that  a  lie  is  the  truth,  and  at  20  he  is  in  danger  of 
believing  the  truth  is  a  lie." 

This  evil,  so  intrenched  behind  the  earnest  aspirations  of  our 
community,  and  so  fortified  by  legislation,  is  the  one  against 
which  I  protest  and  which  I  urge  you,  as  leaders  in  education, 
to  unite  in  your  endeavors  to  oppose. 

Perhaps  I  ought  to  speak  more  considerately  of  things  so 
dear  to  thousands  of  the  best,  the  most  earnest,  the  most  de- 
voted people,  those  to  whom  temperance  means  so  much,  who 
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would  shrink  with  horror  from  intentional  deceit  and  in  the 
fiber  of  whose  noblest  thought  this  doctrine  is  so  interwoven. 
We  meet  here  a  very  peculiar  difficulty.  The  object  of  this 
teaching  is  a  noble  one.  When  we  criticize  the  method,  we  are 
in  danger  of  seeming  to  oppose  the  purpose,  and  yet  the  im- 
lirovement  in  method  is  necessary  for  the  attainment  of  that 
purpose.  It  st^ems  to  me  that  one  of  the  great  obstacles  in  the 
way  of  the  true  temperance  reform  is  found  in  this  very  exag- 
geration which  makes  so  large  a  part  of  the  means  used  to  pro- 
mote that  reform.  It  is  building  on  the  sand.  The  place  to 
build  is  on  the  rock  of  attested  truth. 

You  see  then,  that  I  am  not  trying  to  set  up  a  dogma  in  oppo- 
sition to  "  scientific  temperance  instruction."  I  earnestly  ap- 
prove of  the  purpose  but  object  to  part  of  the  method.  I  pro- 
test against  the  dogmatic  teaching  of  scientific  theories  which 
still  lack  demonstrative  proof.  More  than  that,  I  protest 
against  the  teaching  of  what  science  shows  to  be  positively 
erroneous.  And  I  also  ask  that  the  teaching  of  science  in  our 
schools  shall  keep  pace  with  the  progress  of  research. 

But  what  are  we  to  do  about  it?  I  hesitate  to  make  positive 
suggestions  to  those  who  have  much  more  experience  than  I 
and  on  whom  rests  so  much  of  grave  responsibility  for  deciding 
what  instruction  our  youth  shall  receive.  I  venture,  however, 
these  considerations. 

The  success  of  such  instruction  depends  very  largely  on  its 
spirit.  If  it  is  based  on  the  real  desire  for  truth,  if  disputed 
princij)les  are  referred  to  as  questions  rather  than  demon- 
strated facts,  if  no  more  is  claimed  than  is  proved,  and  if,  under 
these  restrictions,  the  evils  of  alcohol  are  clearly  set  forth,  and 
si>ecially  if  the  teacher  speaks  with  the  power  of  accurate  knowl- 
edge and  profound  conviction,  the  instruction  can  not  fail  to  be 
incalculably  useful. 

Still  more  effective  will  it  \h%  in  my  judgment,  if  less  stress  is 
laid  on  the  material,  i.  e.,  the  physiologic  and  economic  side  of 
the  question,  and  more  on  its  moral  aspects.  Our  people  are 
keenly  alive  to  ethical  ideas.    And  youth  is  a  time  when  thought 
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is  fresh,  the  aspiration  is  for  the   ideal,  and   mind  and  heart 
are  open  to  the  truest  ethical  impulses.    Let  me  emphasize  most 
strongly  the  moral  aspects  of  this  question.   Temperance  reform 
is  moral  reform.    I  can  not  see  how  a  thoughtful  man,  earnestly 
desirous  of  rendering  his  best  service  to  the   community,  can 
fail  to  be  interested  in  that  reform.    The  harm  which  alcohol 
does  to  health,  the  economic  injury  it  brings  to  the  individual 
and  to  the  community  are  terrible  enough,  but  it  seems  to  me 
that  the  supreme  evil  which  comes  from  its  misuse  is  its  effect 
on  character,  its  power  of  demoralization,  the  moral  ruin  which 
it  brings.     No  exaggeration  is  needed  to  paint  this  picture  in 
the  most  terrible  colors.    As  one  who  has  been  interested  in 
temperance  reform  from  childhood,  I  have  come  to  believe  that 
we  have  been  depending  too  much  on  the  economic  and  physio- 
logic argument.    Statistics  of   the  nation's  liquor   bill  do  not 
appeal  very  strongly  to  the  ordinary  man,  still  less  does  the 
average  boy  care  for  them.    The  men  who  know  most  about  the 
physiologic  effects  of  alcohol  are  specialists  in  physiology  and 
hygiene.    I  know  scores  of  these  men.    Total  abstainers  among 
them  are  exceptions,  I  was  about  to  say,  rare  exceptions.    The 
same,  we  all  know,  is  true  of  practising  physicians.    If  they  are 
not  persuaded  by  the  facts  they  know  so  well  in  both  theory  and 
practice,  what  can  we  expect  from  teaching  the  average  boy  or 
girl  a  little  of  the  theory? 

The  supreme  object  of  education  is  the  formation  of  char- 
acter. Character  is  shaped  by  education,  but  its  basis  is 
morality.  Again  I  say,  temperance  reform  is  moral  reform. 
The  mind  and  heart  of  youth  are  most  strongly  influenced  by 
mortal  thoughts,  by  ethical  ideals.  There  you  can  keep  within 
the  truth  and  there  make  the  strongest  appeals. 

I  am  speaking  to  you  as  teachers,  about  a  principle  of  peda- 
gogics. Will  it  seem  inappropriate  if  I  refer  to  the  example  of 
the  greatest  of  all  teachers,  One  whose  doctrine  is  so  profoundly 
wise  that  its  wisdom  is  the  more  highly  appreciated  as  the 
individual  and  the  race  constantly  increase  in  knowledge  and 
experience?    The  foundation  of  His  whole  doctrine  was  simple 
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truth.  He  appealed  always  and  solely  to  what  is  best  in  us; 
least  to  the  lower  and  more  material  considerations  and  meet 
to  the  higher  ethical  aspirations.  Above  all  things.  He  avoided 
the  basing  of  rules  for  conduct  on  material  arguments  about 
which  there  could  be  any  special  doubt.  That  teaching  is  under- 
stood by  the  child,  its  power  over  him  grows  with  his  growth, 
it  becomes  a  controlling  force  in  hifi  life.  I  do  not  say  that  mate- 
rial arguments  can  not  be  effective,  nor  do  I  wish  to  minimize 
their  usefulness.  What  I  do  urge  is  that  they  can  not  be  use- 
ful at  all  unless  they  are  so  true  as  to  be  beyond  ques- 
tion, and  that,  at  best,  they  do  not  constitute  the  most  effective 
appeal.  Tell  the  child  that  the  reason  why  he  should  not  drink 
is  because  alcohol  is  always  poisonous,  enlarge  on  the  harm  It 
does  to  health,  and  you  may  produce  a  strong  impression,  but 
the  danger  is  that  it  will  not  be  lasting.  The  seed  falls  where 
there  is  not  depth  of  earth;  and,  with  the  on-coming  of  mature 
knowledge  and  the  understanding  that  the  principle  is  wrong,, 
it  withers  away.  Plant  where  there  is  depth  of  earth,  where  the 
roots  will  strike  down  into  the  depths  of  moral  conviction,  and 
it  will  bear  fruit  manv  fold. 

Those  things  are  most  influential  and  useful  in  education 
which  draw  out  what  is  best  in  the  learner,  which  cultivate  the 
germs  of  conviction  and  aspiration  in  his  own  soul,  so  that  they 
grow  up  into  purpose,  character  and  influence.  What  we  say, 
the  child  forgets.  The  rules  are  written  on  the  memory,  but 
time  effaces  them.  The  things  which  remain  are  the  impres- 
sions which  sink  down,  become  a  part  of  feeling  and  judgment 
and  then  grow  up  again  into  permanent  character.  The  im- 
pressions that  are  lasting  and  useful  are  the  ones  that  accord 
with  the  deepest  and  truest  convictions,  and  the  ones  that  the 
experience  of  age  can  verify.  These  are  what  develop  the  power 
within  us  that  makers  for  righteousness. 

One  essential  for  the  success  of  true  temperance  reform  is 
that  what  is  taught  as  science  shall  be  placed  on  the  basis  cf 
demonstrated  fact.  This  means  a  change  of  base  on  the  part 
of  a  great  body  of  our  most  earnest  temperance  reformers;  but 
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that  change  is  necessary.  We  wish  to  help  the  drunkard  to 
reform;  but  is  it  necessary  to  tell  him  that  no  man  can  touch 
alcohol  without  danger?  To  build  up  the  public  sentiment  on 
which  the  reform  of  the  future  must  depend,  we  wish  our  chil- 
dren to  understand  about  alcohol  and  its  terrible  effects;  but, 
when  we  teach  them  in  the  name  of  science,  shall  we  not  teach 
them  the  simple  facts  which  science  attests  and  which  they 
can  hereafter  believe,  rather  than  exaggerated  theories,  whose 
errors,  when  they  learn  them,  will  tend  to  undo  the  good  we 
strive  to  do?  In  short,  is  not  temperance  advisable  even  in  the 
teaching  of  temperance  doctrine? 

In  the  great  effort  to  make  man  better,  there  is  one  thing 
that  we  must  always  seek,  one  thing  we  need  never  fear — the 
truth. 

Conclnsion  as  to  alcohol  physiology  in  the  schools  and  legislation 

requiring  it 

To  come  back  to  the  original  question:  my  own  answer  will 
be  somewhat  like  this. 

The  amount  of  time  and  space  that  should  be  given  to  the 
physiologic  action  of  alcohol  in  our  school  books  and  schools 
should  be  limited.  I  should  say  that  a  small  number  of  pages, 
enough  to  correspond  to  only  a  very  few  daily  lessons,  would  be 
ample,  and  that  this  should  be  taught  only  in  the  higher  and  not 
in  the  lower  grades. 

The  kind  of  instruction  should  be  that  which  is  scientifically 
correct.  Above  all  it  should  be  based  on  plain,  well  attested, 
impartial,  unexaggerated  fact.  The  chief  argument  against  the 
use  of  alcohol  should  rest  qn  the  ethical  rather  than'  on  the 
physiologic  or  economic  basis. 

The  legislation  which  requires  this  instruction  should  be  gen- 
eral rather  than  specific.  Both  the  kind  and  the  amount  of 
instruction  should  be  left  to  the  great  body  of  capable,  con- 
servative, and  earnest  educators  to  decide. 
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The  Connecticut  school  physiology  law 

Many  of  you  are  aware  that  the  Connecticut  legislature  last 
winter  rej)ealed  the  somewhat  stringent  statute  regarding  the 
teaching  of  alcohol  physiology  in  the  public  schools  which  has 
bec^n  in  force  since  189.*^,  and  put  in  its  place  a  law  which  is 
much  more  acceptable  to  the  teachers  of  the  state  as  well  as 
to  educators  and  men  of  science  generally.  If  you  are  not 
already  familiar  with  the  details,  tou  mav  be  interested  to  know 

«.  7      4.*. 

how  the  movement  came  about  and  what  is  the  nature  of  the 
n(»w  law.  In  (^onni^cticut,  as  elsewhere,  there  has  been  great 
dissatisfaction  among  teachers  and  others  with  the  require- 
ments of  the  statute*  and  with  the  **approved"  textbooks  which 
hav(^  been  practically  forced  on  the  schools.  At  a  meeting  of 
our  State  Council  of  Education  just  about  a  year  ago,  a  paper 
was  pr(\seiited  on  this  subject.  Indeed,  1  might  just  as  well  say 
franklv  that  it  was  verv  m^arlv  the  same  as  that  I  have  been 
})resenting  to  you  today.  It.  was  naturally  followed  by  some 
rather  active  discussion.  The  topic  had  been  announced  in 
advance  and  several  leaders  of  the  temperance  organizations  of 
the  state  were  present  bv  invitation.  A  bill  had  alreadv  been 
brought  before  tin*  legislature*,  providing  for  a  repeal  of  all 
reipiinMUtMits  for  t(*mperance*  instruction.  The  feeling  of  edu- 
cators was  quite  strong;  some  favored  the  bill  doing  away  with 
tlir  temj)(*raiice  physiology  (*ntirely,  but  the  majority  thought  it 
best  to  retain  souk*  featun^s  of  the  instruction.  The  secretary 
of  the  state  temperance*  society,  realizing  the  state  of  affairs, 
suggested  that  th(*  school  p(*ople  and  the  temperance  people 
should  get  together  and  (*ndeavor  to  come  to  some  agreement, 
and,  if  it  seemed  best,  ask  for  moditications  of  the  statute  then 
in  force*.  The*  sugge*stioii  was  ace'epte*d  and  a  committee  of 
principals  and  superinte*nde'nts  was  a})pointed  for  the  purpose. 
The  outcome  was  that  the*  te*mperance  organizations,  including 
the*  state*  braneh  e)f  the  \Ve)nuurs  Christian  Temperance  Union* 
gave  the*ir  assent  to  a  bill  proposeel  by  the  teachers'  committer 
and  agre*e*d  to  support  it  before*  the*  h'gislature.     The  bill  was 
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iDtrodueed  in  the  legislature  and  warmly  urged.  Some  of  the 
teachers,  indeed,  felt  that  it  would  be  better  to  do  away  with 
all  legal  requirements  for  temperance  instruction,  but  they  with- 
held opposition  as  did  many  of  the  temperance  people,  who  felt 
that  the  new  bill  surrendered  what  thev  had  earnestly  and  con- 
8cientiously  striyen  for.  A  few  of  the  more  strongly  partizan 
temperance  iieople  in  the  state  objected  to  it.  The  strongest 
opposition,  howeyer,  and  it  was  at  once  yiligant,  systematic  and 
intense,  came  from  the  national  organization  of  the  Woman's 
Christian  Temperance  I^nion  through  its  dej)artment  of  scien- 
tific temp<»rance  instruction.  On  the  other  hand,  the  bill  was 
warmly  approyed  by  such  educators  as  Pres.  Hjidley  of  Yale, 
Pres.  Raymond  of  Wesleyan  and  a  number*  of  the  scientific  men 
of  the  state.  When  the  bill  came  to  actual  yote  in  the  l(»gisla- 
tnre.  it  passed  without  a  word  of  op[)osition. 

An  incident  in  the  campaign  is  worthy  of  mention.  It  arose 
from  the  division  in  the  ranks  of  the  Woman's  Christian  Tem- 
perance T'nion.  The  state  branch  had  j>lrdged  itself  to  the 
support  of  the  bill.  The  national  organizaticm  endeayored  to 
induce  indiyidual  members  and  organizations  in  th(*  stat(»  to 
withdraw  their  support  and  oppose  it.  The  stat(»  presidcMit, 
howeyer,  was  true  to  the  pledge  and  was  able  to  influence  most 
of  hrv  associates  in  the  state  to  be  tru<»  also. 

Indeed,  it  was  evident  to  the  temperanc(*  peoi)Ie  that  this 
was  the  part  of  wisdom.  They  saw  th(^  danger  that  all  they 
had  accomplished  byway  of  l(*gislation would  In*  done  away  with. 
They  had  also  learned  that  not  even  stat(»  legislation  could  be 
<lepended  on  to  enforce  instruction  which  was  op})()S(Hl  to  the 
leuRon  and  conscience  of  the  teachers  and  tlu»  Ix^st  p(Hlagogic 
Jtnd  scientific  opinion. 

The  new  law  is  a  compromise.  While  it  does  away  with  much 
^hat  the  temperance  people  (earnestly  desired,  it  still  go(»s  fur- 
ther in  its  requirements  than  many  of  the  tcacluTS  would  have 
wished.  But  it  has  the  great  advantage*  that  it  l(*ay(»s  the  char- 
JtotcT  and  amount  of  instruction  in  alcohol  physiology  to  the 
Jf^od  judgment  of  the  teacher.     It  r(»quir<'s  that  (1)  the  (^ff'cHts 
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of  alcohol  and  narcotics  on  health  and  specially  on  character 
shall  be  taught  in  connection  with  hygiene  as  a  regular  branch 
of  study  to  all  pupils  above  the  third  grade,  except  in  public 
high  schools,  that  (2)  suitable  textbooks  of  physiology  and 
hygiene,  which  explain  the  effects  of  alcohol  and  narcotics  on 
the  human  system,  shall  be  used  in  grades  above  the  fifth, 
except  in  public  high  schools,  and  that  (3)  all  normal  schools 
and  teachers  training  classes  shall  give  instruction  in  this  sub- 
ject and  in  the  best  methods  of  teaching  it.  It  does  away  with 
the  old  requirement  for  teaching  it  below  the  fourth  grade, 
because  of  the  belief  that  little  children  are  better  off  without 
it.  It  does  away  with  the  requirement  for  teaching  it  in  the 
high  schools,  on  the  theory  that  physiology  should  be  taught 
there  like  other  branches  of  science.  It  leaves  the  kind  and 
amount  of  teaching,  as  well  as  the  kind  of  textbook  and  the 
amount  of  alcohol  physiology  it  shall  contain,  to  the  decision 
of  school  boards  and  teachers,  on  the  supposition  that  they 
can  best  judge  what  will  be  most  useful  to  be  taught  to  the  chil- 
dren in  their  charge. 

The  chairman  of  the  teachers'  committee,  W.  B.  Ferguson  of 
Middletown,  says  very  aptly  that  this  is  the  first  instance  on 
record  of  the  temperance  people  and  teachers  of  any  state  unit- 
ing in  the  support  of  a  measure  of  this  kind.    He  adds: 

Too  much  praise  can  not  be  given  those  broad-minded,  sensible,  aod 
courageous  temperauce  people  of  Connecticut  who  showed  an  open  minded- 
uess,  a  spirit  of  oouciliatiou,  au  invincible  loyalty  to  their  agreement  under 
circumstances  that  ^voul(l  have  severely  tested  the  courage  and  faithful- 
ness of  any  but  those  who  place  duty  before  policy,  honor  before  favor, 
and  the  interests  of  the  children  before  the  pleasure  or  censure  of  anybody. 

It  now  remains  for  the  school  officials  and  teachers  of  the  state  to  live 
up  to  the  letter  and  spirit  of  the  law  by  endeavoring  to  impress  on  their 
children  and  youth  tlie  principles  of  temperance  and  of  temperate  living. 

Our  act  of  1893,  which  this  new  one  of  1901  replaces,  was  less 
stringent,  less  burdensome  to  teachers,  and,  in  my  judgment, 
less  detrimental  to  the  interests  of  the  schools  and  of  temper- 
ance than  your  present  legislation  in  New  York,  Ip  our  case 
the  change  was  rendered  possible  by  a  discussion  in  which  the 
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public  was  made  aware  of  the  actual  nature  and  tendency  of 
the  law  and  of  the  instruction  it  required,  and  of  the  attitude 
of  teachers  and  others  regarding  it.  The  conflict  between  the 
BO  called  "  scientific  temperance  instruction  "  and  the  convic- 
tions of  educators  and  men  of  science  was  thus  made  clear. 
The  more  conservative  temperance  leaders  met  the  teachers 
half  way.  Thus  united,  they  took  counsel  with  each  other  and 
with  educational  and  scientific  authorities,  agreed  on  a  measure, 
saw  it  through  the  legislature  despite  the  opposition  of  the 
more  radical  elements,  and  are  determined  to  do  their  best  to 
make  the  teaching  effective  for  the  purpose  for  which  it  is  really 
intended.  This  seems  to  me  a  very  happy  solution  of  what 
otherwise  might  have  been  a  very  serious  difficulty. 

I  venture  to  inquire  whether  you  may  not  be  able  to  bring 
about  a  similar  cooi)eration  of  conservative  friends  of  temper- 
ance reform  in  your  own  state. 

[Prof.  Atwater  referred  to  a  statement  quoted  by  the  com- 
mittee from  Steele's  Hygienic  Physiology  as  an  illustration  of 
the  teaching  that  alcohol  is  not  oxidized  in  the  body  and,  on 
this  account,  can  not  serve  for  nourishment.  He  stated  that 
this  passage  occurs  in  the  latest  edition  he  had  been  able  to 
obtain  from  the  publishers,  one  or  two  years  ago,  and  that  it 
contained  an  indorsement  by  the  scientific  department  of  the 
Woman's  Christian  Temperance  Union,  certifying  that  the 
statements  in  the  book  had  been  carefully  revised  so  as  to  keep 
abreast  with  the  latest  teachings  of  science.  This  statement 
was,  according  to  his  recollection,  dated  in  1889.  As  Mrs  Hunt, 
the  superintendent  of  the  scientific  department  referred  to,  was 
present^  he  asked  that  she  would  kindly  correct  his  statement 
if  it  was  in  any  respect  erroneous.  Mrs  Hunt  replied  as 
follows:] 

]|n  Mary  H.  Hunt — Mr  Chairman:  I  understand  Prof.  Atwater 
to  charge  that  the  Hygienic  Physiology  by  J.  Dorman  Steele,  was 
not  abreast  with  the  teachings  of  science  on  the  subject  of  the 
oxidation  of  alcohol  in  the  human  bodv  at  the  time  indorsement 
to  it  was  given. 
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To  this  I  reply,  the  facts  do  not  sustain  this  charge.  The 
book,  Steele's  Hygienic  Physiology,  was  written  in  1884,  though 
i»o  formal  indorsement  was  given  to  it  till  1889.  At  that  time, 
1889,  men  of  eminence,  students  of  the  alcohol  question,  like 
Dr  N.  S.  Davis,  of  Chicago,  and  Ezra  M.  Hunt  M.  D.,  of  Trenton 
N.  J.,  said  that  the  oxidation  of  alcohol  could  not  be  admitted 
till  the  products  of  such  oxidation  were  found.  The  latter,  Dr 
Hunt,  in  his  paper  on  "  Alcohol  as'  a  Food  and  Medicine  "  read 
at  the  International  Medical  Congress  at  Philadelphia,  quoted 
a  then  recent  edition  of  Wood's  Materia  Medica  which  said: 
"  No  one  has  been  able  to  detect  in  the  blood  any  of  the  ordinary 
products  of  its  (alcohoFs)  oxidation."  Consequently  the  book, 
ii:  not  affirming  that  alcohol  is  oxidized  in  the  system,  repre- 
sented a  respectable  school  of  medical  opinion  at  the  time  the 
indorsement  to  it  was  given. 

In  1890  Bunge's  Textbook  of  Physiological  Chemistry  appeared, 
which  said:  "We  know  that  alcohol  is  to  a  very  great  extent 
oxidized  in  the  body  ".  "  But,"  he  adds,  "  it  does  not  follow 
that  it  is  therefore  a  food."  From  this  it  is  clear  that  up  to 
1890  there  was  good  authority  for  not  teaching  that  alcohol  is 
oxidized  in  the  body. 

In  1897  Dr  Koppe,  in  a  paper  read  at  the  International  Med- 
ical Congress  at  Moscow,  said  that  oxidation  did  not  prove  a 
substance  a  food,  that  morphine,  as  was  well  known,  is  oxidized 
in  the  body,  but  no  one  thinks  of  calling  it  therefore  a  food. 
Other  scientists  have  said  the  same  thing. 

Inasmuch,  therefore,  as  oxidation  does  not  settle  the  ques- 
tion of  the  food  value  of  alcohol  one  wav  or  the  other,  and  inas- 
much  as  the  book  did  not  state  that  alcohol  is  not  oxidized  in 
the  body,  there  was  no  imperative  call  for  immediate  change* 
Nevertheless,  a  revision  of  the  book  in  this  and  other  particu- 
lars, delaved  somewhat  bv  the  fact  that  the  author  had  died, 
has  been  on  the  market  for  some  time. 

Mr  Chairman,  I  submit  that  it  is  most  unjustifiable  to  cite 
the  statements  of  an  old  edition  of  a  book  that  was  abreast  with 
science  at  the  time  it  was  written  and  is  now  revised  to  date 
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as  evidence  of  the  inaectiracy  of  the  teaching  for  which  the 
temperance  education  movement  is  responsible. 

[The  textbook   referred   to   is   Steele's   Hygienic  Physiology, 

which  bears  the  following  indorsement: 

Boston,  June  20,  1888 
The    Pathfinder    Series    of   Textbooks    on    Anatomy,    Physiology    and 
Hygiene  consists  of  the  following  volumes: 

1  Child's  Health  Primer  (for  primary  grades) 

2  Hygiene  for  Young  People; 

or  Young  People's  Physiology  (for  intermediate  classes) 

3  Hygienic  Physiology  (for  advanced  pupils) 

The  above  are  the  series  originally  prepared  (as  their  general  title  in- 
dicates) to  supply  the  demand  created  by  the  laws  for  temperance  instruc- 
tion in  public  schools  in  the  United  States..  They  were  written  by  experts 
under  the  supervision  of  the  scientific  department  of  the  ^'^ational  Woman's 
Christian  Temperance  Union,  published  by  the  instigation  of  the  same, 
and  have  been  carefully  revised  from  time  to  time,  under  the  same  super- 
vision, to  keep  them  abreast  with  the  latest  teachings  of  science. 

Being  both  teachable  and  well  adapted  to  grade,  their  educational  value, 

as  proven  by  school  room  tests,  is  of  the  highest  order.     We  therefore 

cordially  indorse  and  highly  recommend  the  Pathfinder  Series  for  use  in 

schools. 

Mary  H.  IIunt 

National   and   international  superintendent  of  the 
scientific  dep't  of  the  Woman's  Christian  Teni- 
*  perance  Union;  life  director  of  the  National  Edu- 

cational Association 

Advisory  hoard 
Joseph  Cook  William  E.  Sheldon 

Albert  H.  Plumb  D.  D.       Daniel  Dorchester  D.  D. 

In  the  School  Physiology  Joumaly  edited  by  Mrs  Hunt,  several 
series  of  approved  physiologies  have  long  been  advertised.  Tlie 
Pathfinder  Series,  to  which  Steele's  Hyg^ienic  Physiology  belongs, 
was  placed  first  in  the  list  of  those  recommended  in  the  adver- 
tisement as  late  as  September  1900.  In  October  1900  the  New 
Century  Series  was  announced,  but  the  Pathfinder  Series  was 
still  continued,  though  it  does  not  appear  in  the  latest  numbers 
of  that  journal. 

The  passage  referred  to  by  Prof.  Atwater  was  the  following 

from  pages  177-79  ofi  the  textbook  named:  ) 

1$  alcohol  a  food?    To  answer  this  question,  let  us  make  a  comparison. 

If  you  receive  into  your  stomach  a  piece  of  bread  or  beef,  nature  welcomes 
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it3  presence.  The  Juices  of  the  system  at  once  take  hold  of  It,  disaolye  it 
and  transform  it  for  the  uses  of  the  body.  A  mllUon  tiny  ttngen  (lacteals 
and  veins)  reach  out  to  srasp  it,  work  it  over,  and  carry  it  into  the  cir- 
culation. The  blood  bears  it  onward  wherever  it  is  needed  to  mend  or  to 
build  *'the  house  you  live  in.'*  Soon,  it  is  no  longer  bread  or  beef;  it  is 
flesh  on  your  arm;  its  chemical  energy  is  imparted  to  you,  and  It  becomes 
your  strength. 

If,  on  the  other  hand,  you  take  into  your  stomach  a  little  alcohol,  it  re- 
ceives no  such  welcome.  Nature  treats  it  as  a  poison,  and  seeks  to  rid 
herself  of  the  intruder  as  soon  as  possible.  The  juices  of  the  system  will 
flow  from  every  pore  to  dilute  and  weaken  it,  and  to  prevent  its  BhriveliDg 
up  the  delicate  membranes  with  which  it  comes  In  contact  The  veins  will 
take  it  up  and  bear  it  rapidly  through  the  system.  Every  organ  of  elimina- 
tion, all  the  scavengers  of  the  body — ^the  lungs,  the  kidneys,  the  perspira- 
tion glands,  at  once  set  to  work  to  throw  off  the  enemy.  So  surely  is  this 
the  case,  that  the  breath  of  a  person  who  has  drunk  only  a  single  glass  of 
the  lightest  beer  will  betray  the  fact 

The  alcohol  thus  eliminated  is  entirely  unchanged.  Nature  apparently 
makcts  do  effort  to  appropriate  it  It  courses  everywhere  through  the 
circulation,  and  into  the  great  organs,  with  all  its  properties  unmodified. 

Alcohol,  then,  is  not,  like  bread  or  beef,  taken  hold  of,  broken  up  by  the 
mysterious  process  of  digestion,  and  used  by  the  body.  "  It  can  not  there- 
fore be  regarded  as  an  aliment",  or  food.    Flint 

To  the  above  clear  statement  that  the  alcohol,  instead  of 

being  burned  in  the  body,  is  eliminated  without  change,  is  added 

the  following  statement  in  a  footnote,  which  represents  the 

oxidation  of  alcohol  as  a  disproved  theory. 

Because  of  the  difficulties  of  such  an  experiment,  we  have  not  yet  been 
nble  to  account  satisfactorily  by  the  excretions  for  all  the  alcohol  taken 
into  the  stomach.  This  remains  as  yet  one  of  the  unsolved  problems  of 
physiological  chemistry.  To  collect  the  whole  of  the  insensible  perspira- 
tion, for  example,  is  well-nigh  impossible.  It  was  supposed  at  one  time 
rhat  a  part  of  the  alcohol  is  oxidized — i.  e.,  burned,  in  the  system.  But 
such  a  process  would  impart  heat,  and  it  is  now  proved  that  alcohol  cools. 
instead  of  warms,  the  blood.  Moreover,  the  closest  analysis  flails  to  detect 
in  the  circulation  any  trace  of  the  products  of  alcoholic  combustion,  such 
as  aldehydes  and  acetic  acid.  "  The  fact ",  says  Flint,  "  tiiat  alcohol  is 
always  eliminated,  even  when  drunk  in  minute  quantity,  and  that  its 
elimination  continues  for  a  considerable  time,  gradually  diminishing,  ren- 
ders it  probable  that  all  that  is  taken  into  the  body  is  removed." 

[Referring  to  the  above  statement  Prof.  Atwater  said:] 
The  difficulty  of  colleetinp:  the  whole  of  the  bodily  excreta, 
including  the  "  insensible  perspiration  "  was  solved  by  Petten- 
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kofer  and  Voit  with  the  respiration  apparatus  as  early  as  1862. 
In  1883  Bodlllnder  measured  the  alcohol  excreted  by  a  dog 
through  the  lungs,  the  skin  and  the  kidneys  separately  and  found 
that  under  ordinary  circumstances,  at  least  95^  was  oxidized  in 
the  body. 

To  recapitulate  briefly:  The  theory  that  alcohol  is  not  oxidized 
but  is  eliminated  entirely  unchanged  was  proposed  by  Lallomand 
Perrin  and  Duroy  in  1860  on  the  basis  of  experiments  which 
were  soon  afterwards  shown  to  warrant  no  such  conclusion. 
Other  experiments  before  and  after  1860  showed  that  alcohol 
is  oxidized.  No  prominent  experimenter  on  the  subject  since 
1870  has  claimed  anything  else.  The  question  was  practically 
closed  by  1875,  and  in  1883,  accurate  measurements  by  Bodlander 
showed  that  only  very  small  quantities  are  given  off  unoxidized. 
The  textbook  states  clearlv  that  alcohol  is  eliminated  without 
oxidation  and  makes  this  the  basis  of  the  claim  that  it  can  not 
serve  the  body  as  food.  The  indorsement  in  1889  states  that 
the  textbooks  of  this  series  were  written  under  the  supervision 
of  the  scientific  department  of  the  Woman's  Christian  Temper- 
ance Union,  published  by  its  instigation,  and  had  been  ''  eare- 
fully  revised  from  time  to  time  to  keep  them  abreast  with  the 
latest  teachings  of  science."  In  1900,  this  series,  still  bearing 
the  same  indorsement,  was  placed  first  in  the  list  of  the  text- 
books recommended  in  advertisements  in  a  journal  published 
bv  Mrs  Hunt. 

[Comparison  of  recent  editions  of  Steele's  Hygifniic  Phijswlor/ij 
shows  that,  while  a  number  of  changes  were  made  throughout 
the  book  in  1897,  the  revision  of  pages  177-79  was  not  made  till 
1900.    Note  by  Frcmklin  W,  Barrmcs,  ptrsident  of  the  associatwn] 

Dr  Didama — I  have  just  a  few  words  to  say,  and  it  will  not 
take  me  any  great  length  of  time.  There  has  been  some  discus- 
sion about  the  kind  of  books  which  are  used  in  teaching  tem- 
perance in  the  schools  as  the  law  requires.  There  have  been 
some  objections  to  the  books  which  have  been  used,  and  some 
new  ones,  entitled  the  New  Century  Physiologies,  have  lately  been 
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prepared  by  Dr  Henry  F.  Hewes,  the  eminent  teacher  of  physi- 
ologic and  clinical  chemistry  in  Harvard  Medical  College,  and 
by  Dr  Hall,  professor  of  physiology  in  Northwestern  Univer- 
sity. I  have  looked  them  over  with  some  care  within  two  or 
three  days,  and  I  think  I  can  commend  them  as  being  quite  free 
from  the  faults  of  the  old  books.  Now  whether  alcohol  is  a 
food,  as  Prof.  Atwater  claims  to  have  demonstrated — and  I  think 
many  will  go  away  from  here  satisfied  that  he  did  demonstrate 
it — or  a  poison  with  little  food  value,  as  is  claimed  by  many  of 
the  most  eminent  physiologists,  I  earnestly  protest  against 
teaching  children  in  our  schools  that  alcoholic  beverages  taken 
in  moderation  are  beneficial  rather  than  injurious.  Moderation 
is  a  word  of  dangerous  use.  Everv  criminal  convicted  of  deeds 
committed  when  intoxicated,  every  one  who  died  a  drunkard 
was  at  one  time  a  moderate  drinker.  Most  of  you  know  that 
more  than  $700,000,000  are  expended  in  this  country  every  year 
for  alcoholic  beverages,  and  that  another  $700,000,000  are  re- 
quired to  punish  the  criminals  and  support  the  paupers  who 
were  made  criminals  and  paupers  by  the  use  of  these  drinks. 
Years  ago  alcohol  in  the  form  of  beer  or  whisky  was  thought  to 
be  necessary  for  laborers  in  hot  weather,  and  specially  in  the 
cold  of  winter.  In  harvest  time  farmers  used  to  lay  in  a  large 
8up})ly  of  whisky,  because  hired  men  would  not  work  unless  they 
could  have  their  drinks  regularly.  It  was  generally  believed  itt 
those  days  and  is  still  believed  by  some  people  that  a  drink  of 
whisky  is  good  if  exhausted  or  fatigued  and  excellent  to  improve 
the  digestion.  You  all  know  the  testimony  of  arctic  explorers 
like  Kane  and  Nansen,  that  men  undergo  cold  better  without 
alcohol,  and  Kane  never  administered  any  even  when  the  ther- 
mometer went  down  to  80°  below  zero.  Lord  Kitchener,  who 
was  thr  commander  in  clii(»f  of  the  English  army  in  Egypt,  de- 
clared that  his  soldiers  bore  the  fatigue  of  long  marches  and 
were  better  fighters  and  recovered  sooner  from  exhaustion  when 
they  did  not  have  alcoholic  drinks,  and  they  never  had  a  drop 
of  grog  in  all  that  long  campaign.  Kitchener  knew  that  the 
dervishes  were  the  best  fighters  in  the  world,  and  that,  being 
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Mohammedans,  they  never  used  intoxicants,  for  this  was  forbid- 
den by  the  Koran.  Col.  Ray,  commandant  of  Fort  Snelling,  in 
Hinnesota,  informs  me  that  beer-drinkers  were  the  first  to  fall 
out  in  long  marches  and  the  most  inaccurate  marksmen  that 
lie  had,  when  he  needed  good  marksmen  with  these  modern  guns 
which  carry  to  a  long  distance. 

I  want  to  ask  this  question:  How  many  parents  would  like 
to  have  their  children  taught  that  alcohol  taken  in  moderation 
is  harmless,  when,  if  it  were  known  that  these  children  used  it, 
they  would  be  excluded  from  employment  in  most  kinds  of  busi- 
aess,  from  being  a  captain  on  a  steamer,  an  engineer  on  a  rail- 
road, or  any  position  of  trust  or  responsibility?  How  many 
parents  would  dare  to  run  the  risk  that  their  children  might 
become  inebriates  and  criminals  from  their  personal  use  of  this 
tiighly  commended  whisky  food? 

0.  D.  Clark — We  have  with  us  this  afternoon  a  lady  who  has 
been  most  intimately  connected  with  this  movement  of  reform 
in  the  teaching  of  the  effects  of  alcohol  and  narcotics;  and  I  am 
sure  we  should  all  be  delighted  to  hear  what  she  has  to  say, 
and  I  think  I  represent  the  association  in  asking  that  the  chair- 
man do  not  enforce  the  five  minute  rule. 

Mrs  Mary  H.  Hunt — I  agree  most  heartily  with  Prof.  Atwater 

that  we  need  not  be  afraid  of  truth.     But  the  great  question 

before  us  is,  what  is  truth?    I  understand  Prof.  Atwater  to  say 

that  the  temperance  teaching  in  the  public  schools  is  not  in 

accord  with  the  views  of  specialists  and  the  latest  scientitic 

investigations  and  therefore  is  not  true.     In  proof  of  this  he 

cites  his  own  experiments.    The  impression  left  on  my  mind  and, 

1  think,  on  the  audience,  is  that  he  claims  that  Dr  Koseniann, 

of  Griefswald,  sustains  his  (Prof.  Atwater's)  d(»duetious  from 

WsMiddletown  experiments  to  the  effect  that  these  experiments 

proved  that  alcohol  protects  the  albumen  of  the  body  of  the 

^Pinker  and  therefore  has  food  value  as  a  beverage. 

1,  too,  have  been  studying  I)r  Rosemann's  200  page  article 
in  PflOger's  Archivs  fiir  Physiologie.  I  regret  that  Prof.  Atwater 
bailed  to  give  I)r  Rosemann's  conclusions  drawn  from  his  experi- 
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ments,  for  those  conclusions'  put  the  whole  matter  in  a  very 
different  light  from  that  just  presented  to  us.  1  happen  to  have 
with  me  a  translation  of  the  summing-up  of  the  whole  matter 
which  Rosemann  makes  in  his  paper.  He  sweeps  the  beverage 
use  of  alcohol  aside  with  these  words:  "  It  is  generally  agreed 
that  alcohol  can  play  no  rule  as  a  nutriment  in  health.  The 
only  question,  therefore,  is  concerning  the  employment  of  alco- 
hol as  a  food  with  the  sick  ";  and  then  there  are  grave  doubts, 
and  only  experiments  can  give  the  final  decision. 

I)r  Rosemann'S  experiments  show  that  during  the  first  four 
to  six  days  when  alcohol  was  taken  there  was  a  loss  of  albu- 
men. This  Rosemann  takes  into  account  in  considering  the 
advisability  of  using  it  as  a  food  in  sickness.  He  says:  "If 
we  wore  certain  that  an  increased  albumen  loss  would  be  easily 
endured  by  any  patient  for  from  four  to  six  days,  we  might 
then  obtain  in  alcohol,  for  the  later  period,  an  easily  ingested 
albumen-sparing  substance." 

But  he  further  savs: 

I  hold  it  quite  possible  that  there  are  entirely  healthy  men 
whose  cells  do  not  become  accustomed  to  the  injurious  effects 
of  alcohol  upon  albumen,  or  at  least  only  slowly  and  eventually 
not  in  full  measure.  If,  therefore,  under  normal  conditions  the 
albumen-sparing  action  of  alcohol  does  not  always  finally  take 
place  in  the  person  in  health,  the  result  with  the  sick  is  to  me 
still  more  doubtful.  In  anv  case,  one  can  not  without  further 
evidence  take  it  for  granted  that  the  cells  of  the  sick  will 
become  accustomed  to  alcohol  at  the  same  rate  as  those  of  the 
well. 

Ilence,  according  to  Rosemann,  no  one  can  foretell  in  any 
given  case  first,  whether  the  body  cells  of  the  sick  or  well  will 
ever  become  so  accustomed  to  the  injurious  effects  of  alcohol 
that  it  will  cause  a  sparing  of  albumen;  and  second,  whether, 
in  the  case  of  the  sick,  the  loss  of  albumen  caused  by  alcohol 
during  the  time  the  body  is  trying  to  get  used  to  it  will  not 
kill  the  patient. 

It  is  a  matter  of  public  knowledge  that  Prof,  Atwater 
announced  to  the  world  as  one  evidence  of  the  food  value  of 
alcohol  that  he  had  proved  that  it  protects  the  material  of  the 
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body  from  consnmption  as  effectively  as  corresponding  amounts 
of  sugar,  starch  and  fat;  but  it  is  likewise  known  that  the  pub- 
lished tables  of  his  experiments  do  not  support  this  conclusion, 
hence  his  conclusion  has  been  discredited  by  the  scientific 
world. 

Dr  Bosemann  reviews  the  Atwater  experiments  in  the  article 
in  question  and  says  distinctly  that  they  did  not  show  a  pro- 
tection of  protein,  but  on  the  contrary  a  very  significant  loss. 
Hence,  we  are  unable  to  see  how  this  statement  of  Rosemann 
accords  with  the  claims  made  by  Prof.  Atwater  for  his 
experiments. 

Furthermore,  quantities  of  alcohol  smaller  than  those  given 
in  the  experiments  to  test  its  food  value  derange  the  nervous 
system  to  such  an  extent  that  the  working  ability  of  brain  and 
muscle  is  diminished;  hence  from  any  rational  standpoint  alco- 
hol can  not  be  considered  a  food  in  the  sense  in  which  the  word 
food  is  commonly  used,  i.  e.  as  a  substance  whose  nature  it  is 
to  build  tissue  and  furnish  energy  to  the  body  without  injuring 
any  of  its  parts. 

In  referring  to  the  report  of  the  science  committee,  please 
allow  me  to  disabuse  your  minds  of  one  fallacy  that  seems  to 
be  afloat.  The  temperance  education  laws  say,  "  the  nature  of 
alcoholic  drinks  and  other  narcotics  and  their  effects  upon  the 
human  system  in  connection  with  the  several  divisions  of  physi- 
ology and  hygiene  shall  be  taught  all  pupils  in  all  schools," 
but  there  is  not  a  line  nor  a  word  in  the  temperance  education 
law  of  this  or  any  of  the  other  44  states  in  this  country  or  in 
the  national  law  that  specifies  what  shall  be  taught  about 
alcohol  or  other  narcotics.  If  this  science  committee  can  prove 
Dr  Didama  and  all  the  doctors  wrong  and  that  alcohol  is  a  food 
and  not  a  poison,  the  school  books  will  ultimately  so  teach,  for 
truth  can  not  be  suppressed  in  this  20th  century. 

The  argument  of  your  committee's  report  that  the  oxidation 
of  alcohol  in  the  body  proves  it  a  food  falls  before  the  fact 
that  other  poisons  as  morphia,  etc.,  are  oxidized  in  the  body, 
producing  heat  and  energy,  but  that  does  not  make  them  foods. 
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It  is  most  fortunate  that  this  committee  proposes  to  con- 
tinue its  study  for  another  year.  Over  against  its  quotations 
from  Fothergill,  who  died  13  years  ago,  w^e  suggest  that  they 
study  the  2000  experiments  recently  performed  in  the  labora- 
tory of  Prof.  Kraepelin  in  Heidelberg,  and  others  that  show 
the  absurdity  of  asserting  that  the  nature  or  character  of  a 
Bubstance  changes  with  its  quantity.  Dr  Koppe  put  this 
strongly  before  the  International  Medical  Congress  at  Moscow, 
in  1897.     He  said: 

The  chemical  nature  of  a  substance  can  not  change  with  the 
quantity,  and  can  not  be  lost  in  the  smallest  quantity;  but  it 
must  in  every  (jualitative  analysis  remain  the  same  so  long  as 
by  i)rogressive  division  this  substance  as  such  still  exists,  even     ; 
4own  to  the  last  mol<»cule.  j 

An  essential,  more  than  that,  a  vital  truth  has  been  left  out 
of  tli(»  committee's  plea  for  moderate  drinking,  namely,  the  fact 
nobody  can  deny  that  a  little  alcohol  has  the  power  to  create 
an  uncontrollable  and  destructive  appetite  for  more. 

Th(»  English  d(»iinition  of  a  poison  which  Prof.  At  water  gave 
does  not  fit  tlu*  case.  I  know  of  no  other  definition  of  a  poison 
as  **  a  substance*  that  can  only  do  harm  and  never  good  to  the 
body.-'  Dr  Didama  will  tell  you  that  he  sometimes  gives  his 
l)ati(*nts  pn^inirations  of  arsenic  for  medicinal  purposes,  that 
is,  to  do  good  to  the  body,  but  this  does  not  make  arsenic  any  the 
less  a  i)ois()n.  Poisons  are  not  substances  that  always  do  harm 
and  iievir  do  good.  The  d(*linitions  of  poisons  in  the  school  physi- 
oIogi<*s  are  in  accordance  with  the  definitions  of  great  authori- 
ties like  Taylor.  In  his  standard  book  on  poisons  he  says. 
'"'A  poison  is  a  substanc(*  whose  nature  it  is  when  absorbed  into 
tlu»  blood  to  injure  lu^alth  and  destroy  life."  Education  begins 
with  first  princi]>les  which  l(*ad  on  to  larger  developments  of 
truth.  ]f  you  are  going  to  wait  till  children  can  understand  all 
nbout  any  subject  bt^fore  you  teach  them  anything,  you  may 
as  well  shut  up  your  schools  at  onc(\ 

As  to  th(»  complaint  that  th(*re  is  too  much  temperance  mat- 
ter in  the  textbooks:  if  (*very  d<»tail  of  the  question  of  the 
effects  of  ak*ohol  on  the*  human  system  were  treated,  one  fifth 
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-of  the  space  of  the  books  would  not  be  enough  to  cover  it,  but 
that  is  not  done.  The  amount  of  physiology  and  general  hygiene 
that  is  nei^ded  in  each  successive  grade  of  the  school  course  is 
first  computed,  and  then  the  proportion  of  temperance  matter 
re<]iiired  for  a  clear  statement  of  the  facts  that  the  pui)ils 
should  know.  From  this  we  get  the  proportion  of  four  fifths 
general  physiology  and  In'giene  and  one  fifth  temjierance 
matter. 

I  regret  that  there  is  not  time  to  show  you  that  the  ConncM-ti- 
cut  temperance  education  law  which  has  been  recommended  to 
vou  as  a  substitute  for  your  admirable  statute  on  this  subje(  t 
is  only  words,  words,  sounding  brass  and  tinkling  cymbal. 

Prof.  Bishop — I  would  like  to  ask  one  question  for  information. 
You  said  that  certain  poisons  are  oxidized  in  the  body.  On 
what  exiKM'imental  evidence  is  that  statement  made*? 

Mrs  Hunt — I  can  give  you  the  authority  of  such  men  as  Dr 
Hall,  a  graduate  of  Leipzig,  Dr  Augtist  Fort^l  and  Dr  II;nves. 

Prof.  Bishop — I  have  seen  the  statements,  but  I  did  not  find 
that  they  were  backed  by  any  experimental  proof  or  any  (  vi- 
dence  whatever. 

Mrs  Hunt — That  can  easily  be  furnished  and  I  will  be  very 
Lappy  to  furnish  it,  but  I  shall  have  to  r(»f('r  to  my  library  to 
do  it. 

Mrs  Hunt — [Given  later  in  answer  to  the  above  (|U(*stion] 
Experimental  evidence  that  morphia,  a  poison,  is  oxidized  in  the 
bodv  will  be  found  in  an  article  bv  Pklwin  S.  Faust,  in  Arch,  fiir 
Experimental  Path,,  1900,  v.  44.  Wood's  Thcniprutirs,  (Mlitiou  of 
1807,  p.  G77,  cites  the  original  works  of  autlK)riti(^s  who  have 
shown  that  carbolic  acid  is  oxidized  in  the  body. 

Prof.  Burt  G.  Wilder — I  am  satisfied  that  th(»  last  speaker  and 
her  coworkers,  like  Prof.  Atwater  and  our  committee*,  are  all 
seeking  the  same  good  end,  the  welfare  of  the  race.  W(*  differ,  as 
has  be<»n  said,  as  to  the  soundness  of  certain  doctrines  and  as  to 
the  desirability  of  certain  subordinate*  aims  and  m(»rhods.  Un- 
fortunately these  differences  are  radical.  Hut  I  trust  the  rc^port 
-of  our  committee,  so  far  as  it  goes,  may  be  accepted  as  a  deliber- 
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ate  and  conscientious  expression  of  our  present  Tiews.    The 
improbability  of  any  material  change  in  my  own  opinions  may 
be  inferred  from  the  fact  that  they  are  now  substantially  what 
they  have  been  for  a  third  of  a  century.    As  a  youth  the  sub- 
ject gave  me  no  concern.    My  parents  were  not  total  abstainers, 
but  their  four  boys  neither  smoked  nor  drank,  even  beer,  and  I 
served  through  the  civil  war  without  once  tasting  whisky.    But 
when,  in  1868,  I  came  to  address  the  first  freshman  class  at 
Cornell  University  on  physiology  and  hygiene,  I  was  compelled 
to  decide  what  should  be  said  to  them,  not  merely  as  youths  of 
that  date  but  as  future  men  and  leaders  in  the  community.    And 
so,  as  if  I  had  been  their  elder  brother  or  their  parent,  I  set 
myself  prayerfully  to  ascertain  what  was  the  truth  in  this 
matter.     I  reached  a  certain  conclusion,  and  that  conclusion  Las 
not  changed  materially  from  that  time  to  this.    All  that  has 
been  said,  all  that  has  been  written,  all  the  experiments  that 
have  been  performed,  all  the  arguments  one  way  or  the  other, 
have  not   materially  changed  the  opinion  which  I  expressed 
then,  which  was  practically  embodied  in  the  report  of  our  com- 
mittee today,  and  which  I  predict,  though  I  may  not  live  to  see 
it,  will  be  the  prevailing  opinion  of  the  future,  namely,  that 
youths   should    avoid   alcohol   in   every   shape,  for   plenty  of 
reasons;  but  that  the  average  adult,  who  has  not  inherited  a 
special  tendency  to  be  affected  by  alcohol,  who  is  in  ordinary 
health,  under  ordinary  conditions,  may  use  a  certain  limited 
amount,  at  meals  only,  and  at  the  end  of  the  day's  work;  further- 
more, that  all,  even  children,  should  be  taught  that  this  is  the 
true  doctrine.    Personally,  also,  whatever  freedom  is  permitted 
with  respect  to  fermented  beverages,  wine  or  beer,  I  wish  it 
were  impossible  to  obtain  at  a  saloon  any  distilled  liquor  to  be 
drunk  on  the  premises.     One  serious  difficulty  has  j'et  to  be 
overcome,  viz,  the  inadequacy  of  the  definitions  of  the  terms 
that    are    employed    in    discussing    this    question.     We    have 
struggled  with  them  and  we  are  still  at  work.    In  particular, 
the  phrase  "  moderate  drinker,''  is  evidently  used  in  very  diffe^ 
ent  senses.     With  some  it  designates  a  person  who  is  in  peril 
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himself  and  likely  to  harm  others.  But  at  a  meeting  called  by 
advocates  of  "  No  License,"  the  president  of  Harvard  University 
declared  himself  to  be  a  "  moderate  drinker,  that  is,  not  a  total 
abstainer,  but  using  alcohol  in  moderation." 

Krs  Ella  A.  Boole — ^The  organization  I  have  the  honor  to 
represent,  the  Woman's  Christian  Temperance  Union  of  the 
State  of  New  York,  has  a  membership  of  more  than  22,000,  and 
a  following  of  30,000,  so  that  I  am  safe  in  saying  that  I  repre- 
sent 25,000  mothers.  These  women  are  vitally  interested  in  the 
training  of  their  children,  and,  if  I  had  a  boy,  I  should  have  been 
sorry  to  have  him  hear  what  seemed  like  a  plea  here  this  after- 
noon for  moderate  drinking. 

A  student  from  Cornell,  on  being  warned  by  his  mother 
against  drinking,  replied,  "  Mother,  it  has  been  proved  that  it 
will  not  hurt  a  fellow  to  drink  a  little  liquor.  Prof.  Atwater 
says  so,  and  he  is  a  college  professor."  I  do  not  believe  that 
Prof.  Atwater  wants  to  be  quoted  by  college  students  as  Hpprov- 
ing  moderate  drinking,  but,  because  he  is  a  college  professor, 
because  he  insists  that  alcohol  is  not  a  poison,  even  though  he 
says  that  boys  under  21  should  not  touch  it,  they  will  construe 
it  as  safe  for  them  to  take  an  occasional  glass,  and  such  teach- 
ing is  dangerous. 

It  is  charged  that  some  children  have  received  incorrect  im- 
pressions; but  as  an  old-time  teacher  vnth  some  years  of  experi- 
ence, I  always  used  to  think  that  this  result  was  a  reflection  on 
the  teacher. 

If  this  has  been  the  result  of  some  of  the  teaching  of  physi- 
ology and  hygiene  with  special  reference  to  the  effects  of 
alcoholics  and  narcotics,  it  certainly  is  a  reflection  on  the 
teachers,  that  they  have  not  presented  the  subject  in  such  a  way 
that  it  could  be  comprehended  by  the  pupils;  and  I  believe  the 
feult  lies  in  the  fact  that  methods  of  teaching  have  not  been 
Pfesented  in  the  normal  schools  and  teachers  institutes  in  such 
*  way  as  to  impress  the  teachers  that  the  object  of  this  instruc- 
tion is  to  make  of  the  boys  and  girls  intelligent  total  abstainers 
'rom  liquor  and  tobacco. 
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Another  point.  I  do  not  believe  that  the  inyestigation  nnier- 
taken  by  this  committee  has  been  entirely  fair.  They  Yiaae 
meant  it  to  be  so.  But,  as  the  inquiries  sent  out  went  mainly 
to  male  teachers,  some  of  whom  may  be  biased  in  their  yiews 
because  they  themselves  use  tobacco,  to  make  the  investigation 
perfectly  fair,  questions  should  have  been  sent  to  an  equal  num- 
ber of  men  and  women  teachers,  for  there  are  many  that  believe 
in  the  law. 

There  is  another  class  of  people  that  ought  to  be  consulted, 
and  that  is  the  mothers  of  the  state.  We  women  have  some- 
thing more  than  money  invested  in  the  boys  and  girls  of  the 
state,  and  we  want  them  taught  the  truth  in  our  public  schools 
in  such  a  way  that  it  will  make  them  intelligent  total  abstainers 
from  liquor  and  tobacco.  I  could  bring  you  the  testimony  of 
mothers  who  tell  about  the  boys  coming  home  from  school,  and 
telling  of  the  bad  effects  of  alcohol.  I  could  tell  you  of  the 
Wayside  Home  in  Brooklyn,  where  years  ago  the  girls  used  to 
come,  and  say  they  did  not  know  that  beer  would  make  them 
drunk,  and  they  took  it  innocently.  There  is  scarcely  a  girl  who 
comes  there  now  who  says  that,  because  the  children  are  taught 
in  the  schools  that  the  alcohol  in  the  beer,  wine  and  whisky  is 
a  poison,  and  that,  taken  in  small  quantities,  it  has  the  power 
to  create  the  appetite  for  more.  This  instruction  is  bearing 
fruit  and  that  to  the  saving  of  our  boys  and  girls  from  strong 
drink. 

Another  thought.  I  should  be  very  sorry  to  have  this  meeting 
this  afternoon  reported  in  the  newspapers.  You  may  not  look 
at  it  in  the  way  I  do;  but  the  liquor  interests  are  all  too  ready 
to  spread  such  thoughts  abroad,  and  they  will  construe  this 
roj)ort  as  presented  here  this  afternoon  as  an  indorsement  of 
moderate  drinking,  and  e\en  they  believe  in  that. 

We  as  mothers  must  insist  that  the  youth  of  the  United 
States  must  be  taught  that  the  danger  is  in  the  flrst  glass  of 
alcoholic  liquor,  and  that  it  is  never  safe  for  man,  woman  or 
child  to  consider  that  there  is  no  danger  in  taking  liquor  occa- 
sionally. ,        .  ., 
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It  was  said  this  afternoon  that  no  law  was  ever  obtained  by 
the  united  efforts  of  the  temperance  forces  and  the  teachers 
except  the  Connecticut  law.  I  happened  to  be  a  state  officer  at 
the  time  the  present  law  was  obtained  here  in  New  York  state, 
4Uid  was  present  at  a  conference  in  New  York  city  where  were 
present  Sup't  Skinner  and  a  number  of  prominent  teachers  of 
the  state,  and  where  we  agreed  on  some  of  the  provisions  of  the 
present  law.  We  conceded  some  things  at  that  time  that  there 
might  be  harmonious  relations  between  the  teachers  of  the 
state  and  the  Woman's  Christian  Temperance  Union,  for  both 
4ire  and  ought  to  be  vitally  interested  in  the  welfare  of  our 
future  citizens. 

Prof.  Brigham — It  seems  to  me  that  we  are  in  danger  of  losing 
sight  as  an  association  of  the  report  which  has  been  presented 
to  us.  It  is  well  that  we  should  bear  that  in  mind.  I  am  sure 
it  must  be  right  for  us  to  consider,  and  through  the  medium  of 
a  competent  committee  to  investigate  the  question  of  fact,  the 
<)nestion  of  pedagogy  and  the  question  of  morals  involved.  It 
must  be  right  and  useful  for  us  to  have  such  a  report  presented 
as  has  been  presented,  and  it  must  be  safe  that  such  a  report 
should  have  publicity.  Have  we  duly  considered  the  spirit  of 
this  report?  Have  we  considered  the  amount  of  patient  inves- 
tigation, the  anxiety  and  labor  which  have  gone  into  it?  The 
presumption  seems  to  be  from  the  reading  of  that  report  that 
aomething  is  wrong  with  the  teaching  about  alcohol.  We  are 
not  here  to  decide  on  the  fact,  helpful  as  the  statements  of  Prof. 
Atwater  and  others  have  been  to  us.  We  are  here  to  be  sure 
that  we  are  in  the  way  of  finding  out  the  facts  and  the  ultimate 
principles  on  which  we  should  act;  and  I  think  that  all  present, 
though  divided  on  certain  matters,  should  agree  that  the  report 
is  admirable;  that  there  is  reasonable  presumption  from  what 
has  been  said  by  so  many  teachers  in  New  York  State  that 
something  is  wrong  with  the  teaching;  that,  if  we  are  not  teach- 
ing error,  we  are  doing  what  is  almost  as  bad,  we  are  teaching 
truth  in  an  exaggerated  way,  and  I  am  principally  concerned  for 
th^  assurance  which  I  desire  to  have  that  this  committee  is  to 
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continue  its  labors  and  be  able  to  bring  us  some  further  light 
a  year  hence.  I  am  sure  you  will  all  agree  that  the  teaching 
of  error  never  has  been,  and  never  can,  under  any  circumstances^ 
be  good.  There  is  no  time  now  to  discuss  the  effects  on  the 
teacher,  or  the  effects  on  the  pupil,  of  teaching  even  the  triith 
in  the  way  of  overstatement;  that  is  sure  to  work  harm.  I  want 
to  remind  the  association  that,  vitally  interested  as  we  all  are 
in  the  problems  of  temperance,  we  are  not  here  and  now  con- 
cerned with  measures  of  temperance.  We  are  concerned  with 
finding  out  what  is  true  on  this  particular  question  and  how 
we  shall  present  that  truth  to  the  children  of  the  schools.  And 
so  I  do  not  at  all  share  the  apprehensions  of  the  last  speaker, 
though  I  sympathize  with  her  earnestness,  as  to  the  harm  that . 
is  going  to  come  from  publicity,  for  "Truth  is  a  good  swimmer*' 
and  will  gain  the  shore. 

Mrs  Graham — The  circulars  sent  out  from  this  committee  on 
stimulants  and  narcotics  naturally  came  into  my  hands.  These 
circulars  were  read  and  discussed  at  the  annual  convention  of 
the  Woman's  Christian  Temperance  Union  of  Onondaga  county. 
Resolutions  were  passed  at  that  convention  and  resolutiooB 
have  been  passed  by  both  state  and  national  conventions  pro- 
testing very  strongly  against  any  movement  to  repeal  the  law 
of  scientific  temperance  instruction  in  the  schools.  A  commit- 
tee to  reply  to  these  circulars  was  appointed  by  this  conven- 
tion, of  which  I  have  the  honor  to  be  the  secretary.  The  replies 
were  based  on  the  consensus  of  the  acknowledged  authorities 
on  the  subjects  touched  on  in  the  circulars.  As  soon  as  it  was 
known  in  the  state  that  there  was  a  movement  on  foot  to  modify 
or  repeal  the  scientific  temperance  instruction  law,  petitions 
began  pouring  in  on  me.  I  hold  in  my  hand  petitiona  which 
represent  thousands  and  thousands  of  the  women  of  this  state. 
And  petitions  have  come  not  only  from  the  women  but  from 
the  men,  from  every  walk  in  life,  from  the  mother  in  the  home 
and  from  the  teacher  in  the  high  school  and  college,  from  the 
leader  of  the  primary  department  of  the  state  Sunday  school 
dissociation,  from  a  life  insurance  agency  as  well  as  from  super- 
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intendents  of  homes  for  fallen  women  and  unprotected  girls, 
all  protesting  against  any  repeal  or  any  modification  of  the 
present  law,  stating  that  they  knew  definitely,  being  the  teach- 
ers of  children,  or  men  who  have  examined  and  investigated 
the  habits  of  men  for  the  purposes  of  insurance  and  see  the 
necessity  for  greater  enforcement,  and  a  more  intelligent  and 
«nnpathetic  treatment  of  the  law  and  its  teachings.    All  these 
come  to  me  as  protests  ^from  those  who  know  the  effects  of  the 
teaching  on  the  present  generation  of  children,  and  on  all  inter- 
ests in  the  business  and  social  world.    I  would  like  to  read  just 
one  or  two  of  these: 

To  the  committee  on  stimulants  and  narcotics:  "In  behalf  of 
the  1000  members  of  the  Ulster  county  Woman's  Christian  Tem- 
perance Union,  I  earnestly  urge  the  enforcement  of  the  temper- 
ance education  law,"  etc. 

It  seems  to  me  that  the  one  remedy  which  we  need  is  not  a 
change  in  the  law,  for  the  law  wisely  recognizes  the  great 
strides  which  science  is  making  today,  and  says  that  "the  nature 
of  alcoholic  drinks  und  other  narcotics  and  their  effects  on  the 
human  system  shall  be  taught  in  connection  with  the  various 
divisions  of  physiology  and  hygiene,  etc.,"^  leaving  to  the  findings 
of  world-recognized  scientific  and  medical  men  and  bodies  to 
declare  what  this  nature  is.  Textbooks  embodying  these  find- 
ings are  written  by  experts  along  these  lines.  Not  a  change 
in  the  law,  I  repeat,  but  a  greater  knowledge  on  the  part  of  the 
teacher.  I  too  have  been  a  teacher,  and  I  know  with  what  the 
teacher  has  to  contend.  I  know  the  many  duties  that  are  hers, 
and  I  know  too  that,  whenever  a  teacher  has  a  wider  and  fuller 
knowledge  of  the  subject  which  she  has  to  teach,  that  sub- 
ject takes  on  a  new  life  and  interest  in  her  soul  which  must  be 
and  is  felt  by  those  under  her  instruction.  Did  you  go  on  to 
the  high  school  and  college  with  a  great  love  for  mathematics? 
Did  you  make  the  greatest  progress  in  that  line  of  work?  Then 
you  must  have  had  an  enthusiastic  teacher  and  an  intelligent 

"Ainsworth.  School  Physiology  Law,  with  the  amendments  of  1896,  sec- 
tion 1,  9  19.  , 
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teacher,  for  that  depends  on  truth  alone.  It  is  the  fmth  tHat 
we  are  after,  and,  in  all  honor  to  the  last  speaker,  I  most  «aj 
that  what  has  been  said  this  afternoon  has  a  very  close  relntioii 
to  the  question  at  hand  as  represented  by  the  comriiittee^ 
because  the  committee  would  have  it  taught  that  alcohol  is  not 
a  poison.  It  is  the  truth  we  seek  for  ourselves  and  the  chiMren, 
and  changing  the  state  law  of  scientific  temperance  instrnctiott 
will  not  help,  but  will  positively  hinder  its  being  found.  What 
we  need  is  the  hearty  cooperation  of  teacher  and  temperanefr 
worker  at  the  institutes  and  teachers  meetings.  If  once  in  a 
while  one  of  these  meetings  could  be  devoted  to  the  iiifltructioA 
of  teachers  along  temperance  lines,  by  an  expert,  sbtne  oae  who 
by  his  life  and  experience  or  his  professional  fiitudlefr  or  |>rao^ 
tice,  has  become  an  expert  in  that  line — ^if  such  a  ott^  ^uW  be 
brought  into  contact  with  the  teachers,  do  you  not  thhik  there 
would  be  a  better  understanding  of  this  subject  and  a  more 
united  and  sympathetic  working  together  for  the  child's  highest 
good  and  that  of  the  nation?  For  "Education  is  not  a  prepara- 
tion for  life,  education  is  life." 

Prof.  Frank  Carney — As  a  member  of  this  association,  I  move 
the  acceptance  of  this  partial  report  of  the  committee  on  stim- 
ulants and  narcotics,  and  also  that  the  committee  be  continued. 

Prof.  K.  E.  Dodg^e — I  second  that  motion.  I  feel  that  it  must 
be  extremely  discouraging  for  a  committee  to  work  for  four 
years  to  make  a  fair  report  and  go  away  feeling  that  they  have 
not  received  the  support  of  the  association.  It  seems  to  me  that 
this  report  is  the  most  scholarly,  the  most  careful,  the  most 
conservative  which  has  been  presented  before  this  association 
in  the  years  that  I  have  attended  the  meetings;  and  I  think  we 
ought  to  support  Prof.  Bishop  and  his  colleagues  in  their  state- 
ments that  children  should  abstain,  that  they  should  be  taught 
habits  of  self-denial,  and  that  we  must  leave  it  to  the  adult  to 
decide  what  he  is  going  to  do  along  this  line. 

[The  report  of  the  committee  was  accepted  as  a  report 
of  progress  and  the  committee  asked  to  continue  its 
investigations.] 
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Mn  Xartha  K.  Allen — I  simply  wished  to  say  that  the  medical 
ymmalB  have  contained  many  articles  in  opposition  to  Prof. 
Atwater's.  conclusions.  While  these  articles  admit  that  Prof. 
Atwater^s  experiments  settle  what  was  heretofore  disputed, 
that  alcohol  is  oxidized  in  the  body,  they  declare  that  too  much 
baa  been  claimed  as  proved  by  the  experiments ;  that  it  has  not 
been  proved  that  alcohol  is  a  food.  These  writers  show  from 
Prof,  Atwater's  own  published  figures  that  he  is  in  error  in 
Aome  of  his  main  conclusions  as  presented  here  today. 

Those  physiologists  who  teach  that  alcohol  is  a  poison  experi- 
mented- on  animals,  and  afterward  killed  the  animals,  thus  ob- 
taining e?idence  of  poisonous  effects.  Prof.  Atwater  is  not  a 
pbjsiologi^t;  he  is  a  chemist.  His  experiments  were  on  a  man, 
hence  he  conld  not  kill  his  animal  to  know  the  effects  of  alcohol 
OB  the  t;Ufiiie8.    His  experiments  were  very  limited. 


816  UNIVERSITY    OF   THE   STATB  OF   NEW   YORK 

MEiHirBEiRft  1901 

When  the  name  of  an  institution  includes  the  name  of  its  town  or  city, 
the  latter  is  not  repeated.  Where  no  state  abbreylation  appears,  New 
Yorlc  is  to  be  understood. 

Allen,  Charles  M.,  Pratt  Institute,  Brooklyn 

Allen,  John  G.,  Rochester  High  School 

Anderson.  W.  W.,  Dobbs  Ferry 

Andrews,  Kate  R.,  24  Kelly  Hall,  University  of  Chicago^  IlL 

Arey,  Albert  L.,  Rochester  High  Scho<d 

Armstrong,  Charles  H.,  109  W.  54th  st  New  York 

Arnold,  J.  L.,  225  E.  23d  st.  New  Yoirk 

Atkinson,  George  F.,  Cornell  University,  Ithaca 

Atwater,  J.  C,  Canandalgua  Academy 

Babcock,  Edward  S.,  Alfred  University 
Barber,  H.  G.,  241  W.  135th  st  New  York 
Bard  well,  D.  L.,  Bingham  ton  High  School 
Barrows,  Franklin  W.,  Buffalo  Central  High  School 
Beach,  Channing  E..  Buffalo  School  23 
Beach,  Grace  B.,  322  St  Nicholas  av.  New  York 
Beadel,  Charles  W, 

Bean,  Charles  M.,  Pulaski  Academy  and  Union  School 
Belknap,  £}mm^,  Lockport  High  School 
Bennett,  William  M.,  76  Wellington  av.  Rochester 
Benoliel,  Sol.  D.,  206  Washington  park,  Brooklyn 
Bevier,  Marie  L.,  106  W.  6l8t  st.  New  York 
Bickmore,  Maipy  B.,  30  W.  128th  st  New  York 
Blgelow,  Maurice  A.,  Teachers  College,  New  York 

Binns,  Charles  F.,  N.  Y.  State  School  of  Clay-worklng  and  Ceramics, 
Alfred 
Bishop,  Irving  P.,  Buffalo  Normal  School 
Blossom,  Margaret,  183  Columbia  st.  Brooklyn 
Bogert  Marston  T.,  Columbia  University,  New  York 
Bond,  William  E.,  Potsdam  Normal  School 
Boniface,  Sister  M.,  Nazareth  Academy,  Rochester 
Booth,  W.  M.,  Cortland  Normal  School 
Bowers,  Emma,  100  Hector  st.  Ithaca 
Brace,  Edith  H.,  40  Courtlandt  st.  Rochester 
Bradley,  Theodore  J.,  Albany  Academy 
Brigham,  Albert  P.,  Colgate  University,  Hamilton 
Bristol,  Charles  L.,  New  York  Univ€(rsity 
Bronson,  B.  S.,  Geneseo  Normal  School 
Brown,  Miriam  R.,  Erasmus  Hall  High  School,  Brooklyn 
Brownell,  W.  A.,  905  University  av.  Syracuse 
Brownlee,  R.  B.,  Brockport 
Burchell,  Durward  E.,  Oswego  Normal  School 
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BurgiD,  Bryan  O.,  Albany  High  School 
Burlingham,  Gertrude  S.,  83  Oak  st.  Binghamton 
Burr,  Charles  H.,  White  Plains  High  School 

Call,  Richard  B.,  OBrasmus  Hall  High  School,  Brooklyn 

Callahan,  Eugene  B.,  Richfield  Springs  High  School 

Carey,  B.  L.,  St  John's  College,  Brooklyn 

Carney,  F\rank,  Ithaca  High  School 

Carpenter,  Idalette,  Maplewood  (N.  J.)  High  School 

Carss,  Blizabeth,  Teachers  College,  New  York 

Case.  L.  V.,  Washington  Irving  High  School,  Tarrytown 

Cate,  Eleazor,  16  Ashburton  place,  Boston  Mass. 

Cattell,  J.  McKeen,  Garrison  on  Hudson 

Chambers,  V.  J. 

Chesebrough,  Thomas  U.,  Little  Falls  High  Schoc^ 

Chollar,  Sarah  V.,  Potsdam  Normal  School 

Christian,  SHlzabeth,  8  Kemble  st.  Utica 

Clapp,  Byron  G.,  Fulton  High  School 

Clark,  John  A.,  Ithaca  High  School 

Clark,  O.  D.,  Brooklyn  Boys  High  School 

Clark,  Tracy  B.,  102  Macon  st  Brooklyn 

Clarke,  John  M.,  New  York  State  Museum,  Albany 

Clement,  Arthur  G.,  Regents  office,  Albany 

Clendennin,  W.  D.,  Wadleigh  High  School,  New  York 

Cobb,  Charles  N.,  Regents  office,  Albany 

Colby,  E.  C,  Rochester  Atheneum  and  Mechanics  Institute 

Coms^ock,  J.  H.,  Cornell  University,  Ithaca 

Congdon,  E.  D.,  Dobbs  Ferry  High  School 

Cooley,  LeRoy  C,  Vassar  College,  Poughkeepsie 

Cornish,  R.  H.,  Wadleigh  High  School,  New  York 

Crawford,  A.  Myrtilla,  Buffalo  Central  High  School 

Crissey,  Jay,  Sup't  of  schools,  Penn  Yan 

Curry,  C.  M.,  Cortland  Normal  School 

Curry,  Mrs  Sarah  B.,  70  N.  Main  st.  Cortland 

Curtis,  Arthur  M.,  Oneonta  Normal  School 

Dann,  Mary  E.,  413  Clinton  st.  Brooklyn 
Davenport,  Charles  B.,  University  of  Chicago,  111. 
Dean,  Phillip  R.,  60  W.  13th  st.  New  York 
Denham,  Henry  H.,  Buffalo  Central  High  School 
DeShon.  Charles  H.,  646  Elm  st.  Buffalo 
Dodge,  Charles  W.,  330  Oxford  st  Rochester 
Dodge,  Richard  B.,  Teachers  College,  New  York 
Doll,  Carrie  U,  587  ElUcott  st.  Buffalo 
Doremus,  C.  A.,  59  W.  57th  st.  New  York 
Duvall,  C.  A.,  Syracuse 
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Elliott,  Arthur  H.,  49  Whltestone  av.  Flushing 

Emerson,  Josephine,  Pratt  Institute,  Brooklyn  .   .  •  .      *. 

E)rlck8on,  Dan  E.,  74  Fifth  av.  New  York  (or  Chicago) 

Evans,  Susan,  206  Court  st  Rome 

FairbankSy  Floyd  C,  Geneva  High  School  ,  ^.  . 

Farnham,  Amos  W.,  Oswego  Normal  School 

Fish,  Pierre  A.,  New  York  State  Veterinary  College,  Ithaca 

Fleming,  Mary  A.,  432  Pearl  st  Buffalo 

Fox,  Ada  H.,  Masten  Park  High  School,  Buffalo 

Freley,  J.  W.,  Wells  College,  Aurora 

Fuller,  R.  W.,  DeWltt  ainton  High  School,  New  York 

'•  ;       •  .•  ' 

Oage,  O.  A.,  University  of  Rochester  >    ...>., 

Gage,  Simon  H.,  Cornell  University,  Ithaca  />  /-. 

Gager,  C.  Stuart,  New  York  State  Normal  Codlege,  AUi^a^F  ■>-'.  ' 
Ga^ines,  E.  V.,  Adelphi  College,  Brooklyn  u-ii'V  ,  -•;-: 

Gano,  Seth  T.,  Edmeston  High  School  j\    \,  jkx,;.*  :-  . 

Gardner,  George  ^.,  141  Cliftoa  St.  Rochester  ;    ;i   «,-;    . 

Gemmel,  Marion,  Masten  Park  High  School,  BuflTalo      ;,•.■/    /;•*< 
Gibson,  J.  J.,  Montclair  N.  J.  ,r  ..,m^     .  k  ., 

GiflPord,  T.  I.,  Pike  Seminary 

Gillmore,  Gertrude,  49  G.arden  place,  Brooklyn  .:*;c7^'-4.  :t.J 

Glavin,  John  F.,  St  John*s  Academy,  Rensselaer  ''  . 

Goodrich,  Arthur  L.,  Utica  Free  Academy  '   --  '^        /I 

Gorton,  J.  Irving,  Osslning  High  School  •>-    -.1 

Graham,  W.,  Syracuse  University  '      ••=    *    ' 

Green,  E.  A.,  Williamsport  High  Sch<iol  i  ^  '.*-' 

Greene,  W.  J.,  Hoosick  Falls  High  School  vJ   • 

Greenwood,  John  W.,  Masten  Park  High  School,  Buffalo*    '      '  A  •: 
Gritfis,  Henry  L.,  New  Paltz  Normal  School 
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Haanel,  Eugene,  Syracuse  University 

Hale,  Albert  C,  352a  Hancock  st.  Brooklyn 

Hall,  James  H.,  Cazenovia  Seminary 

Hallock,  William,  Columbia  University,  New  York 

Hancock,  W.  J.,  Erasmus  Hall  High  School,  Brooklyn 

Hanna,  Jennie  P.,  23  Prospect  st.  Rochester  •    '.  , 

Hargltt,  Charles  W.,  Syracuse  University  :. 

HaiTis,  C.  Everett,  Rochester  High  School 

Hartnagel,  Chris  A.,  Hornellsville  High  School 

Hering,  D.  W.,  New  York  University 

Herrick,  Lillian  B.,  408  Union  place,  Elmira 

Hixou,  Kate  B.,  24  E.  128th  st.  New  York  :     -. 

HoUlredge,  L.  I.,  Hudson  High  School  '^   . 

Hopkins,  T.  C,  Syracuse  University 

Hoxie,  Jane  L.,  109  W.  54th  st.  New  York  •  M 
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Hudson,  George  H.,  Plattsburg  Normal  School 
Hnmphrey,  O.  D.,  Jamaica  (L.  I.)  Normal  School 
Hunt,  Arthur  B.,  Manual  Training  High  School,  Brooklyn 
Hurd,  Frances,  Oneonta  Normal  School 

Jameson,  J.  M.,  Pratt  Inatitute,  Brooklyn 
Jaquish,  Benjamin  M.,  2W  W.  106th  at.  New  York 
Jewett,  Franklin  N.,  Fredonia  Normal  School 

Xarr,  Grant,  Oswego  Normal  School 

Kauffman,  W.  L.,  Yonkers  High  School 

Kelly,  Henry  A.,  109  W.  54th  sti  New  York 

Kdly,  Mrs  H.  A.,  669  Madison  av.  New  York 

Kemp,  James  F.,  Columbia  University,  New  York 

Kenyon,  O.  C,  110  Lancaster  av.  Syracuse 

Kingsbury,  <?eorge  H.,  EHmhurst  High  School 

Kingsley,  Julius  Stanton,  Newark  Valley  High  School 

KirtLWOod,  J.  E.,  Syracuse  University 

Kittredge,  R.  J.,  Schenectady  Union  Classical  Institute 

Knapp,  Allen  H.,  CantMi  High  School 

Kneil,  Thomas  R.,  Saratoga  Springs  High  School 

LazLgwortkyy  William  F.,  Colgate  Academy,  Hamilton 
Leary,  Montgomery  E.,  Rochester  Atheneum  and  Mechanics  Institute- 
Lee,  Frederic  S.,  Columbia  University,  New  York 
Lennon,  Alice  L.,  Brockport  Normal  School 
Lennon,  W.  H.,  Brockport  Normal  School 
Lewis,  Fred  Z.,  Bro(^lyn  Boys  High  School 
Llnville,  Henry  R.,  DeWitt  Clinton  High  School,  New  York 
Lloyd,  Francis  B.,  Teachers  College,  New  York 
Loeb,  Morris,  New  York  University 
Logan,  Mrs  Mary  C,  Lyons  High  School 
Lovell,  Thomas  B.,  Niagara  Falls  High  School 
Lyon,  Catherine  E.,  Brooklyn 
Lyon,  Howard,  Oneonta  Normal  School 

ICcOreevyy  Thomas,  200  Albany  st.  Buffalo 

McKay,  John  S.,  Packer  Collegiate  Institute,  Brooklyn 

McMurry,  Frank  M.,  Teachers  College,  New  York 

Mann,  Warren,  Poftsdam  Normal  School 

Mar,  P^ederick  W.,  Brooklyn  Boys  Iligh  School 

Marcella,  Sister  M.,  Nazareth  Academy,  Rochester 

Matteson,  Florence  M.,  Oneonta  Normal  School 

Maury,  Mytton,  37  E.  21st  st.  New  York 

Mead,  F.  L.,  Madison  School,  Syracuse 

Mercer,  W.  F.,  Chamberlain  Institute,  Randolph 

Herrell,  William  D.,  University  of  Rochester 

Merrill,  F.  J.  H.,  New  York  State  Museum,  Albany 
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Meserve,  Elizabeth  E.,  Utica  Free  Academy 

Miller,  Gertrude,  Penn  Yan  Academy 

Miller,  Mrs  Mary  Rogers,  Cornell  University,  Ithaca 

Milliman,  Lennette  G.,  100  Kenwood  av.  Rochester 

Moler,  G.  S.,  106  University  av.  Ithaca 

Moore,  Katherine  R.,  24  E.  Ellen  st.  Greenwich  Ct 

Morrey,  William  T.,  Peter  Cooper  High  School 

Morrill,  Albro  D.,  Hamilton  College,  Clinton 

Morse,  Charles  P.,  DeWltt  CUnton  High  School,  New  York 

Morse,  H.  L.  P.,  Troy  High  School 

Moulthrop,  S.  P.,  Rochester  Washington  Grammar  School 

Multer,  W.  J.,  Bay  Shore  High  School 

Nichols,  Edward  L.,  Cornell  University,  Ithaca 
Xorris,  lE»dora  M.,  Springville  High  School 

O'Neill,  Everett,  Regents  office,  Albany 

Osbom,  Henry  P.,  Columbia  University,  New  York 

Paddock,  Bertha  L.,  Franklin  Academy  and  Plattsburg  High  Scl 
Jtlalone 

Palmer,  Leila  B.,  North  Bridgewater 
Pattee,  Ernest  N.,  Syracuse  University 
Peabody,  James  E.,  138  W.  137th  st.  New  York 
Peck,  Henry  A.,  307  Waverly  place,  Syracuse 
Peckham,  W.  C,  Adelphi  College,  Brooklyn 
Piez,  Richard  K.,  Oswego  Normal  School 
Pingrey,  Mrs  Cora  E.,  White  Plains  High  School 
Piper,  P.  F.,  Buffalo  Central  High  School 
Pollock,  Horatio  M.,  State  Civil  Service  Commission 
Proper,  Embe<rson  E.,  Brooklyn  Boys  High  School 

Randall,  Charles  W.,  Lockport  High  School 

Raneson,  Edward  B.,  228  E.  16th  st.  New  York 

Reed,  Raymond  C,  New  York  State  Veterinary  College,  Ithaca 

Reynolds,  Roberta,  322  Fox  st.  Buffalo 

Rich,  J.  F.,  Batavia 

Richards,  Charles  R.,  Teachers  College,  New  York 

Richards,  Charles  W.,  Oswego  High  School 

Robinson,  Emma  C,  419  S.  1st  av.  Mount  Vernon 

Rogers,  Cliarles  G.,  Syracuse  University 

Rogers,  F.  J.,  Cornell  University,  Itliaca 

Rollins,  Frank,  356  W.  145th  st.  New  York 

Rowlee,  W.  W.,  Cornell  University,  Ithaca 

Sage,  L.  Belle,  413  Lauirens  st  Olean 
St  John,  Thomas  M.,  352  W.  56th  st.  New  York 
-Sampson,  Ezra  W.,  Mott  av.  and  144th  st  New  York 
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Sanlal,  Marie  L.,  1180  Boston  av.  New  York 
Schmitz,  H.  J.,  Geneseo  Normal  School 
Schneider,  Philip  P.,  Syracuse  High  School 
Schtissler,  Amy,  Teachers  College,  New  York 
Scott,  Charles  B.,  Oswego  Normal  School 
Scribner,  E.  E.,  Dunkirk  High  School 
Seymour,  A.  T.,  3080  3d  av.  New  York 
Sharp,  Clayton  H.,  Cornell  University,  Ithaca 
Shatz,  Josephine,  Rochester  High  Scfao<d 
Shearer,  John  S.,  Cornell  University,  Ithaca 
Sheldon,  O.  S.,  Oswego  Normal  School 
Sherwood,  Leora  B.,  Sy^cuse  High  School 
Sieberg,  W.  H.  J.,  138  W.  126th  st.  New  York 

Sleeper,  Joseph  J.,  Room  810  Provident  bldg.  41h  and  Chestnut  st.  Phila- 
delphia Pa. 

Smith,  Owen  R.,  Amsterdam  High  School 

Smith,  V.  J.,  Gloversville 

Spice,  Robert,  Cooper  Union,  New  York 

Stocker,  John  H.,  124  Hancock  st.  Brooklyn 

Stoller,  James  H.,  Union  University,  Schenectady 

Stone,  Anna  J.,  Binghamton 

Stowell,  T.  B.,  Poitsdem  Normal  School 

Sweetland,  Lribbie,  Dryden 

Tappan,  Pranoes,  Oneonta  Normal  School 

Tarr,  Ralph  S.,  Cornell  University,  Ithaca 

Taylor,  Joseph  S.,  2275  Aqueduct  av.  University  Hights,  New  York 

Taylor,  R.  A.,  Niagaiiu  Falls  High  School 

Taylor,  S.  N.,  Syracuse  University 

Tenney,  Lloyd  S.,  Brockport  Normal  School 

Thomas,  M.  Smith,  Pike  Seminary 

Thurston,  R.  H.,  Cornell  University 

Trant,  Amelia  E.,  Masten  Park  High  School,  Buffalo 

Turner,  George  M.,  Masten  Park  High  School,  Buffalo 

Underwood,  L.  M.,  Columbia  University,  New  York 

Van  Arsdale,  May  B.,  Teachers  College,  New  York 

Vogt,  Frederick  A.,  Buffalo  Central  High  School 

von  Nardroff,  C.  R.,  Erasmus  Hall  High  School,  Brooklyn 

Vosburgh,  Charles  H.,  Jamaica  Lr.  I. 

Vult6,  H.  T.,  Columbia  University,  New  York 

Ward,  Charles  H.,  47  Mt  Hope  av.  Rochester 
Ward,  Delancy  W.,  215  W.  42d  st  New  York 
,  Warner,  A.  R.,  36  FIranklin  st.  Auburn 
AVebb,  Harry  B.,  Pratt  Institute,  Brooklyn 
Weed,  Henry  T.,  Manual  Training  High  School,  Brooklyn 
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Wetmore,  Edward  W.,  New  York  State  Normal  Oallege,  Albany        .  "^ 

Wetmore,  Katherlne  S.,  106  S.  Fitzhugh  st  Rochester 

Wheelock,  Charles  F.,  Regents  office,  Albany 

Whitney,  E.  R.,  Binghamton  High  School 

Wilber,  T.  C,  Waterloo 

Wilcox.  C.  C,  Starkey  Seminary,  Eddytown 

W'ilder,  Burt  G.,  Cornell  University,  Ithaca 

Willard,  A.  Blanche,  Waterville 

Williston,  Arthur  L.,  Pratt  Institute,  Brooklyn 

Wilson,  John  D.,  Putnam  School,  Syracuse 

Wilson,  Victor  T.,  Cornell  University,  Ithaca 

Wixom,  F.  C,  Penn  Yan  Academy 

Wolcott,  Henry  G.,  Clifton  Springs  High  School 

Woodhull,  John  F.,  Teachers  College,  New  York  » 

Woodland,  J.  E. 

Wyckoff,  Adelaide  E.,  58  Hanson  place,  Brooklyn 

ATTENDAirrS  1901 

Allen,  Charles  M.,  Pratt  Institute,  Brooklyn 

Allen,  Mrs  Mairtha  M.,  Syracuse 

Atwater,  J.  C,  Canandaigua  Academy 

Atwater,  W.  O.,  Wesleyan  University,  Middletown  Ct 

Bardwell,  Darwin  L.,  Binghamton  High  School 

Barrows,  Franklin  W.,  Buffalo  Central  High  School 

Barrus,  R.  M.,  Keuka  College 

Beach,  Channing  E.,  Buffalo  School  23 

Bean,  Charles  M.,  Pulaski  Academy  and  Union  School 

Binns,  Charles  F.,  N.  Y.  State  School  of  Clay-working  and  Oeiranilcfl, 
Alfred 

Bishop,  Irving  P.,  Buffalo  Normal  School 

Bliss.  Carrie  H.,  Leavenworth  Institute  and  Wolcott  High  School, 
Wolcott 

Boniface,  Sister  M.,  Nazareth  Academy,  Rochester 

Boole,  Mrs  Ella  A.,  W^oman's  Christian  Temperance  UnloD,  Brooklyn 

Booth,  W.  M.,  Coatland  Normal  School 

Brigham,  Albert  P.,  Colgate  University,  Hamilton 

Britt,  W.  Warren,  LeRoy  High  School 

Bronson,  B.  S.,  Geneseo  Normal  School 

Bix)wn,  Miriam  R.,  Erasmus  Hall  High  School,  Brooklyn 

Brownell,  W.  A.,  905  University  av.  Syracuse 

Brownlee,  R.  B.,  Brockport 

Burchell,  Dui-^^'ard  E.,  Oswego  Normal  School 

Burgin,  Bryan  O.,  Albany  High  School 

Burlingham,  Gertrude  S.,  93  Oak  St.,  Binghamton  1      '^ 

Burr,  Charles  H.,  White  Plains  High  School  .   *  - 

Callahan,  Eugene  B.,  Richfield  Springs  High  School  .  - .  - 

Carney,  Frank,  Ithaca  High  School  •    - 
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Cms,  Elizabeth,  Teachers  College,  New  York 

€attell,  J.  McKeen,  Garrison  on  Hudson 

Clark,  Charles  R.,  Remsen  High  School 

Clark,  G.  P.,  Syracuse  University 

dement,  Arthur  O.,  Regents  office,  Albany 

Clendennin,  W.  D.,  Wadleigh  High  School,  New  York 

Cobb,  Charles  N.,  Regents  office,  Albany 

Oomstock,  J.  H.,  Ooraell  University,  Ithaca 

Congdon,  E.  D.,  Dobbs  Ferry  High  School 

Dann,  Matty  E.,  413  Clinton  st  Brooklyn 

Didama,  Henry  D.,  Syracuse  University 

Dodge,  Charles  W.,  330  Oxford  st.  Rochester 

l>odge,  Richard  E.,  Teachers  College,  New  York 

Drum,  C.  R.,  Montgomery  School,  Syracuse 

Fairbanks,  Moyd  C,  Geneva  High  School 

Famham,  Amos  W.,  Oswego  Normal  School 

^ager,  C.  Stuart,  New  York  State  Normal  College,  Albany 

C^llley,  Prank  M.,  Chelsea  (Mass.)  High  School 

Graham,  Mrs  Cora  D.,  Syracuse 

Oreen,  E.  A.,  WilUamsport  High  School 

Greenwood,  John  W.,  Masten  Park  High  School,  Buffalo 

Grout,  A.  J.,  Brooklyn  Boys  High  School 

Ball,  James  H.,  Cassenovia  Seminary 

Hallock,  William,  Columbia  University,  New  York 

Hargitt,  Charles  W.,  Syracuse  University 

Bartnagel,  Chris  A.,  Hornellsville  High  School 

Harvey,  N.  A.,  Chioago  (111.)  Normal  School 

Hill,  Mary  E.,  Croodyear-Burlingame  School,  Syracuse 

Holdredge,  L.  I.,  Hudson  High  School 

Hopkins,  T.  C,  Syivicuse  University 

Hunt,  Arthur  E.,  Manual  Training  High  School,  Brooklyn 

Hunt,  Mrs  Mary  H.,  Woman's  Christian  Temperance  Union,  Boston 

Jameson,  J.  M.,  Pratt  Institute,  Bro<^lyn 

Jewett,  Franklin  N.,  Ftedonia  Ncnrmal  School 

Karr,  Grant,  Oswego  Normal  School 

Kenyon,  O.  C,  110  Lancaster  av.  Syracuse 

King,  Alice  Cynthia,  Utica  City  Training  School 

Klrkwood,  J.  B.,  Syracuse  University 

Kittredge,  R.  J.,  Schenectady  Union  Classical  Institute 

Knell,  Thomas  R.,  Saratoga  Springs  High  School 

Langworthy,  William  F.,  Colgate  Academy,  Hamilton 

Lewis,  Fred  Z.,  Brooklyn  Boys  High  School 

Linville,  Henry  R.,  De  Witt  Clinton  High  School,  New  York 

Lloyd,  Francis  B.,  Teachers  College,  New  York 

Long,  Eli  H.,  University  of  Buffalo 

Longwell,  Elizabeth  J.,  Penn  Yan 

Lorell,  Thomas  B.,  Niagara  Falls  High  School 


824  UNIVERSITY    OF    THE   STATE   OF    NEW   YOUK 

Lyon,  Howard,  Oneonta  Normal  School 

MacFarlane,  O.  T.,  Brockport  Normal  School 

McMurry,  Frank  M.,  Teachers  College,  New  York 

Marcella,  Sister  M.,  Nazareth  Academy,  Rochester 

Mershon,  Bessie  DeWitt  Utlca 

Meserve,  Elizabeth  E.,  Utica  Free  Academy 

Miller,  Gertrude,  Penn  Yan  Academy 

Miller,  Mrs  Mary  Rogers,  Cornel  University,  Ithaca 

Monroe,  W.  S.,  Westfleld  (Mass.)  Normal  School 

Morrill,  Albro  D.,  Hamilton  College,  Clinton 

Mosher,  C.  L.,  Canton  High  School 

Multer,  W.  J.,  Bay  Shore  High  School 

Newell,  Lyman  C,  Lowell  (Mass.)  Normal  School 

O'Neill,  Everett,  Regents  office.  Albany 

Paessler,  V.  S.,  Barlow  School  of  Industrial  Arts,  Bingham  ton 

Pattee,  Ernest  N.,  Syracuse  University 

Peabody,  James  E.,  138  W.  IST-th  st.  New  York 

Peckham,  W.  C,  Adelphl  College,  Brooklyn 

Plngrey,  Mrs  Cora,  E.,  White  Plains  High  School 

Piper,  P.  F.,  Buffalo  Central  High  School 

Randall,  Charles  W.,  Lockport  High  School 
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lEW  YORK  STATE  SCIENCE  TEACHERS  ASSOCIATION 

PROCEEDINGS  OF  THE 

SEVENTH  ANNUAL  CONFERENCE 

Beld  at  Byxacnae  University,  SyracuM,  December  30-81.  1902 

SUMMARY  OF  SESSIONS 
Tnetday,  December  30,  0.30  a.  m. 

Meeting  of  executive  council 

BegiAtration 

Opening  session;  called  to  order  bj  Prof.   William  Hallock, 

Columbia  University 
Onltnre  Value  of  the  Study  of  the  Exact  Experimental  Sciences 

Prof.  William  Hallock,  Columbia  University 
Etiiical  Value  of  Science  Study 

Horatio  M.  Pollock,  State  Civil  Service  Commission 
Diflcofliion 

Prin.  Thomas  Bailhy  Lovell,  Niagara  Falls  High  School 

Tuesday,  2  p.  m. 
General  session 

Education  for  the  Professions 

Director  R.  H.  Thurston,  Sibloy  College,  Corneil  rnivorsity 

Tuesday,  4  p.  m. 

Section  meetings 

flSfltien  A — ^Physics  and  chemistry.     Prof.  E.  R.  Whitney,  Hiiig- 
^     hamton  High  School,  chairman 
[,A  Second  Year  Course  in  Physics  for  the  High  School 
•         Prof.  Ebxbst  R.  von  Nardroff,  Erasmus  Hall  High  School, 
Brooklyn 
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Section  B — Biology.     Prof.  J.  E.  Kirkwood,  Syracuse  University, 

chairman 
Value  of  Research  in  Botany 

Prof.  J.  E.  Kirkwood,  Syracuse  Univei'sity 
Discussion 
Dr  C.  Stuart  Gager,  State  Normal  College,  Albany 
Prof.  H.  J.  ScHMiTz,  Geneseo  Normal  School 
Horatio  M.  Pollock,  State  Civil  Service  Commission 
Prof.  A.  1>.  Morrill,  Hamilton  Collie,  Clinton 
Professor  Heusted 
Section  C — Earth    Science.      Prof.    Irving    P.    Bishop,    Buffalo 

Normal  School,  chairman 
Exactly  What  should  be  given  as  Laboratory  Work  in  Physical 
Geography  ? 
Prof.  Amos  W.  Farnham,  Oswego  Normal  School 
Section  D — Nature  Study.     W.  H.  Benedict,  Elmira  School  29, 

chairman 
Informal  Science  in  the  Grades 

Prof.  William  Hallock,  Columbia  University 

Wednesday,  December  31,  9.30  a.  xn. 

Section  A — l*hysics  and  chemistry.  Prof.  E.  R.  Whitney,  Bing- 
ham ton  High  School,  chairman 
The  Physics  Machine  Shop  in  Secondary  Schools 

Prof.  L.  V.  Case,  Washington  Irving  High  School,  TarrytowB 
Prof.  William  M.  Bijnneit,  Rochester  High  School 
Prof.  O.  C.  Kenyon,  Syracuse  High  School 
Discussion 

I^rofessor  Case 

l^rof.  George  M.  Turner,  Masten  Park  High  School,  Buffalo 
l^rof.  W.  J.  Greene,  South  Glens  Falls  High  School 
Section  B — Biology.     Prof.  el.  E.  Kirkwood,  Syracuse  University? 

chairman 
Experimental  l*hysiology  in  the  High  School 

Prof.  M.  Smith  Thomas,  l^Koy  High  School 
Discussion 
Miss  Katherine  S.  Wetmore,  Rochester  High  School 
Prin.  J.  S.  KiNGSLEY,  Newark  Valley  High  School 
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Inspector  Charles  N.  Cobb,  Regents  Office,  Albany 
I^rof.  A.  D.  Morrill,  Hamilton  College,  Clinton 
Miss  Geri'rude  Burlingham,  Binghamton  High  School 
Prof.  J.  E.  EiRKWooD,  Syracuse  University 
Prof.  Fred  Z.  Lewis,  Brooklyn  Boys  High  School 
Horatio  M.  Pollock,  State  Civil  Service  Commission 
Section  C — Earth  Science.     Irving  P.  Bishop,  BuflPalo  Normal 

School,  chairman 
Limitations  of  School  Museums  in  Natural  Studv 

Prof.  R.  Elsworth  Call,  Brooklvn  Institute  of  Arts  and 
Sciences 
Discussion 

Prof.  Amos  W.  Farnham,  Oswego  Normal  School 
Inspector  Arthur  Q.  Clement,  Re^nts  Office,  Albany 
Section  D — ^Nature  Study.    W.  H.  Benedict,  Elmira  School  29, 

chairman 
Relation  of  Nature  Study  to  Physiology  and  Hygiene 
Elizabeth  Carss,  Teachers  College,  New  York 

Wednesday,  11.15  a.  xn. 
General  session 
The  Laboratory  Notebook  and  Certification  for  College  Entrance 
Vice  Prin.  E.  R.  Whitney,  Binghamton  High  School 
Discussion 

Prof.  O.  C.  Kenyon,  Syracuse  High  School 

Wednesday,  2  p.  m. 
General  session 
Report  of  progress  of  the  committee  on  stimulants  and  narcotics 
presented  by 
Prof.  Irving  P.  Bishop,  Buffalo  Normal  School,  chairman 
Laboratory  Devices 

Prof.  O.  C.  Kenyon,  Syracuse  High  School 

Adjourned 

SUHUARY  OF  ACTION 

Alcohol  and  narcotics.  The  committee  on  alcohol  and  narootios 
made  a  report  of  progress  and  asked  an  extension  of  time  to  pre- 
pare a  final  report.    Granted. 
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St  Louis  Exposition.    Prof.  H.  J.  Schmitz,  of  the  Qeneseo  Normfi  I 
School,  was  appointed  by  the  council  to  represent  the  State 
Science  Teachers  Association  on  the  committee  to  select  exhibits 
for  the  St  LiOiiiB  Exposition. 

Physics.  A  committee  was  appointed  by  the  chairman  of  tlu* 
physics  and  chemistry  section  to  prepare  a  syllabus  for  2d  year 
physios.  The  committee  is  as  follows:  Prof.  E.  R.  von  Nard- 
roff,  Erasmus  Hall  High  School,  Brooklyn;  Prof.  R.  J.Kit tri'dge. 
Schenectady  High  School;  Prof.  Frank  Rollins,  New  York; 
Prof.  O.  C.  Kenyon,  Syracuse  High  School;  Inspector  Charles 
N.  Cobb,  Regents  Office. 

Physiology.  The  following  committee  was  appointed  by  the 
chairman  of  the  biology  section  to  prepare  a  laboratory  course 
in  physiology  suitable  for  the  high  school:  Inspector  Charles  N. 
Cobb,  Regents  Office;  Miss  Katherine  S.  Wetmore,  Rochester 
High  School;  Prof.  A.  D.  Morrill,  Hamilton  College;  and  Prof. 
M.  S.  Thomas,  LeRoy  High  School. 

Treasurer's  report 

For  the  year  endiug  Dec.  31,  1902 

Reoeipts 

Balance  on  hand  Dec.  28,  1901 $53  93 

Dues  Dec.  2S 18  . 

Dues  to  Ap.  25,  VM)2 19   . 

Dues  to  Dee.  1 8  . 

Du(»s  Dec.  28 28  . 

Dues  Dec.  30 62  . 


Expend  itnres 

Com.  on  alcohol  ami  nareoties,  1.  P.  Bishop. . 
(V)ni.  oil  alcohol  and  narcotics.  B.  Wilder.... 

Janitor,  Medical  College 

Express  and  cartage 

Miss  M.  L.  Vanderzee,  8teno^ra])lier 

Mrs  U.  T.  Kent,  stenographer 

Miss  L.  B.  Millard,  stenographer 

Miss  C.  A.  Norton,  stenographer 


f37  86 

4  65 

3  .. 

1  50 

15  .. 

18  80 

3  66 

8  79 

1190  98 
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Postage |5  . . 

Freight  on  Proceedings  from  Regents 1  75 

Express  on   Proceedings 1  10 

Work  and  cartage 1  85 

Wrappers,  paste 1  . . 

Mailing  Proceedings  27  . . 

Mailing  programs 13  . . 

Clerk  hire  on  bills,  copy,  programs 21  . . 

Programs 21  50 

Stationery 2  75 

Cashing  checks 60 

1189  80 

Balance  on  hand  Dec.  31,  1902 f  1  13 

Committee  reports 

Haminations.    The  nominating  committee  made  the  following 
nominations: 

President,  Irving  P.  Bishop,  Buffalo  Normal  School 

Vice  president,  B.  B.  von  Nardroff.  Erasmus  Hall  High  School, 
Brooklyn 

Members  of  the  council,  A.  Q.  Clement,  Events  OflBce ;  George 
M.  Turner,  Ma«ten  Park  High  School,  Buffalo 

Elected. 

Auditing  committee.     We  have  examined  the  accounts  of  the 
treasurer  and  find  them  correct. 

E.  R.  Whitney,  Chairman 

1.  P.  Bishop 
H.  M.  Pollock 
1903  meeting.    The  council's  report  contained  a  recommenda- 
tion that  Syracuse  be  the  next  place  of  meeting,  but  appointed 
a  committee  of  three  to  decide  on  the  place  of  future  meetings. 
This  was  carried. 

ADDBESSES,  PAPERS  AND  DISCUSSIONS 
Tuesday  morning,  December  30 

In  calling  the  meeting  to  order,  President  Hallock  expressed 
his  regret  at  the  unavoidable  absence  of  retiring  President  Bar- 
rows, and  his  appreciation  of  the  honor  done  him  by  the  asso- 
ciation in  electing  him  to  its  highest  oflSce.    He  tYieii  pt^%^\i\^^^ 
the  following  paper. 
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CULTURE    VALUE    OF    THE    STUDY    OF    THE    EXACT 

EXPERIMENTAL  SCIENCES 

BY    PROF.    WILLIAM   HALLOCK,   COLUMBIA   UNIVERSITY 

[Abstract] 

In  making  the  fight  for  the  introduction  of  physics  into  the 
curriculum  of  the  secondary  school,  and  its  recognition  as  a  re- 
quirement for  admission  to  college,  too  much  stress  has  been 
placed  on  its  informational  value  and  its  practical  applications  to 
the  affairs  of  everyday  life;  and  in  the  overemphasis  of  this  side 
of  the  science  it  seems  to  have  been- forgotten  that  there  is  any 
other  light  in  which  to  view  science.  The  scholars  are  taught 
with  care  and  detail  the  great  battles  of  the  world,  the  great 
military  heroes  are  held  up  to  be  worshiped  and  their  influence 
on  nations  and  peoples  and  the  trend  of  civilization  is  carefully 
explained.  The  invention  of  gunpowder,  the  printing  by  movable 
type  and  similar  facts  are  fleetingly  referred  to,  and  a  few  so 
called  scientific  discoveries  are  included.  While  the  names  of 
the  kings  of  England  and  other  countries  and  their  generals  are 
learned  by  date  and  deed,  even  such  names  as  Copernicus, 
Galileo,  Bacon,  Jansen,  Newton,  Gilbert,  Volta,  Qalvani,  Fresnel, 
Faraday,  are  either  omitted  entirely  or  placed  in  a  lamentably 
inadequate  light.  For  example,  Newton  is  credited  with  his  work 
on  gravitation,  which  Is  but  a  very  small  fraction  of  his  work, 
and  (Jalileo's  fancied  martyrdom  appears  more  as  illustrating 
the  intolerance  of  the  church  than  an  important  scientific  event. 

The  fault  is  with  ourselves  in  not  including  in  our  general 
courses  of  physics  and  chemistry  more  of  the  historical  and 
human  side  of  the  subject  Undoubtedly  the  press  of  time  is 
the  excuse  for  the  omission  of  this  culture  side  of  the  subject, 
but  it  is  really  much  more  important  than  much  of  the  minute 
details  which  are  served  up  as  all  important.  Which  is  the 
more  important,  the  destruction  of  the  Armada  or  the  invention 
of  the  microscope,  two  almost  contemporary  events?  And 
which  receives  the  more  attention  and  is  more  impressed  on  the 
scholar's  mind?  Let  us  have  more  of  the  historical  human  side  of 
science  and  we  shall  hear  less  about  its  slight  *'  cultural  value." 
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ETHICAL  VALUE  OF  SCIENCE  STUDY 

BY   HORATIO   M.  POLLOCK,   STATE   CIVIL  SERVICE  COMMISSION 

Had  this  subject  been  proposed  four  hundred  years  ago  to  a 
devout  man  of  that  age,  he  would  have  said  that  science  is  mis- 
chievous; that  the  spirit  of  inquiry  is  opposed  to  the  spirit  of 
faith ;  that  it  is  worse  than  useless  to  try  to  learn  anything  about 
the  things  of  this  world;  that  truth  is  to  be  sought  in  revelation, 
not  by  investigation.    The  men  who  dared  to  think  independently 
in   those  days  were  few,   and  those   who   dared  publish  their 
thoughts  were  still  fewer.    When  we  read  of  Galileo's  trial  and 
condemnation,  of  the  burning  of  Servetus,  Ridley  and  Latimer  at 
the  stake,  we  can  imagine  what  it  meant  to  be  an  independent 
thinker  in  the  16th  century. 

While  the  men  who  look  backward  for  authority  and  inspira- 
tion have  stood  still  in  the  mists  and  fogs  which  are  ever  about 
them,  the  men  who  are  looking  for  new  revelations  have  gone 
forward.  Their  path  has  become  smoother  and  their  way  brighter 
as  they  have  advanced.  For  the  offense  of  telling  the  truth,  for 
which  (jalileo  was  imprisoned,  Darwin  was  only  cursed  and 
ridiculed,  while  today  Spencer  is  praised  and  admired.  In  the 
days  of  Henry  8  and  of  his  immediate  successors,  the  one  who 
dared  to  raise  his  voice  against  the  ideas  held  by  the  state  was 
quite  likely  to  lose  his  head.  One  hundred  years  ago  such  a  one 
would  be  listened  to  impatiently,  while  today  he  would  be  made 
a  professor  of  science  or  of  higher  criticism  in  a  university. 

The  changed  attitude  toward  science  and  scientific  men  is 
largely  due  to  the  work  of  scientists  themselves.  One  after  an- 
other great  investigators  have  arisen  and  by  their  discoveries 
have  proved  the  worth  of  their  work.  The  crowd  may  jeer  at 
the  theorist  when  he  gives  them  only  theories,  but  they  throng 
about  him  when  he  scatters  gold  and  diamonds  among  them. 
The  scientist  has  won  his  place  mainly  by  his  contributions  to 
the  physical  well-being  of  mankind.  His  contributions  to  the 
moral  well-being  of  the  race  are,  however,  none  the  less  real, 
though  not  (BO  easily  recognized. 
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As  first  among  thi»se  contributions  to  the  moral  elevation  of 
man,  I  would  name  the  scientific  method — the  method  of  re- 
search,  inquiry,  investigation  and  careful  reasoning.  The  great 
principles  on  which  this  universe  is  founded  are  hidden  from  the 
vulgar  g:aze.  He  who  would  discover  them  must  be  a  diligent 
student,  patient  observer,  careful  investigator  and  an  unpreju- 
diced reasoner.  He  must  be  willing  to  face  danger,  to  risk  health 
and  to  suffer  pain.  He  must  be  willing  to  descend  into  the 
gaseous  mine  and  into  the  depths  of  the  ocean,  to  climb  the  lofty 
mountains  and  wander  through  the  barren  and  frozen  regions  of 
the  earth.  Whatever  is  necessary  in  order  to  obtain  facts,  that 
he  nnist  do.  Having  obtained  his  facts,  he  must  classify  them 
and  determine  their  significance.  Then,  and  not  till  then,  is  he 
able  to  generalize  and  announce  a  principle  to  the  world.  Dar- 
win accumulated  facts  and  made  experiments  for  over  twenty 
years  before  he  published  his  theory  of  development.  Newton 
waited  and  sought  many  years  in  vain  for  facts  to  confirm  a 
theory  he  believed  to  be  true;  finally  the  more  accurate  observa- 
tions of  another  astronomer  furnished  the  necessary  data  and  the 
law  of  gravitation  was  the  result.  The  science  we  prize  so  highly 
todav  is  the  result  of  such  a  method. 

For  a  long  time,  observation,  inquiry  and  investigation  wert^ 
confined  to  what  we  now  call  natural  science,  but  a  method 
which  proved  so  productive  could  not  be  thus  limited.  We  now 
have  a  science  of  government,  a  science  of  religion,  a  science  of 
ethics  and  we  speak  of  philosophy  as  a  science  of  sciences. 
The  scientific  method  is  now  applied  to  a  large  part  of  the 
domain  of  thought.  As  a  consequence,  we  are  becoming  not 
only  wiser  but  better.  Superstition,  bigotry  and  fanaticism 
are  fast  disappearing,  and  with  them  are  going  low  motives  of 
conduct,  such  as  fear  of  evil  spirits,  fear  of  misfortune,  and  fear 
of  future  torment.  A  mind  influenced  by  such  motives  is  not  free 
to  receive  higher  ones;  Init,  with  the  lower  banished,  higher 
motives  mav  cruiic  in  to  rule  the  conduct  and  form  the  character. 
As  men  calmly  study  the  various  systems  of  religion  and  of 
morals,  they  find  that,  as  a  rule,  an  honest  sincere  purpose  per- 
vades them  all,  and,  though  many  dogmas  and  generalisations  in 
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the  various  systems  are  founded  on  error,  men -no  longer  condemn 
and  persecnte  one  another  for  the  sake  of  religious  opinions. 
Today  we  can  hardly  imagine  a  presbyterian  persecuting  a 
Quaker,  but  the  early  Puritans  thought  they  were  doing  the 
will  of  God  when  they  hanged  four  Quakers  on  Boston  common. 
We  have  learned  that  no  progress  is  made  by  persecution,  that 
uniformity  of  belief  is  not  essential  to  the  moral  and  religious 
life,  that  freedom  of  thought  and  speech  is  much  more  to  be 
prized  than  adherence  to  prescribed  doctrines. 

We  have  also  learned  to  place  a  higher  value  on  human  life,  to 
be  more  considerate  to  the  unfortunate  and  to  be  less  revengeful 
toward  offenders.  Contrast  the  present  treatment  of  the  unfor- 
tunate and  criminal  classes  with  that  which  obtained  before  the 
introduction  of  the  scientific  method.  It  is  only  within  the  past 
century  that  slavery  was  abolished  in  civilized  countries.  This 
great  transformation  in  society  was  brought  about,  not  by  the 
leaders  in  religion  or  morals,  but  by  the  spread  of  a  i*eal  knowl- 
edge of  the  evil,  made  possible  by  careful  observation  and  in- 
vestigation. Our  forefathers  used  to  contrive  all  sorts  of  torture 
for  criminals  and  even  resorted  to  the  trial  by  ordeal  to  prove 
the  guilt  of  suspected  criminals.  We  laugh  at  Mark  Twain's 
story  of  how  the  Eskimos  threw  the  suspected  thief  in  the  ocean 
ta  determine  his  guilt ;  if  he  sank,  he  was  to  be  declared  innocent, 
but  he  swam  to  shore  and  thereby  proved  his  guilt  and  was  be- 
headed. Such  procedure,  however,  is  no  more  ridiculous  and 
unreasonable  than  the  torture  inflicted  on  accused  persons  in 
England,  France  and  Spain  within  the  past  three  hundred  years. 
In  all  of  these  countries  the  rack  has  been  a  favorite  instrument 
for  the  punishment  and  torture  of  heretics  and  unwilling  wit- 
nesses. In  England,  down  to  1830,  most  severe  punishments 
were  inflicted  for  slight  offenses.  As  late  as  1818,  a  bill  intro- 
duced in  the  English  Parliament  to  abolish  the  death  penalty  for 
a  theft  of  five  shillings  from  a  shop  was  defeated  in  the  House 
of  Lords.  In  1820,  the  amount  stolen  to  merit  death  was  raised 
to  16  pounds.  At  the  present  time  we  are  seeking  to  reform 
rather  than  to  punish  the  criminal.  We  know  that  crime  is 
largely  due  to  environment  and  is  as  often  the  faw\t  ol  ^oeveV'^  w^ 
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of  the  individual.  '  The  indeterminate  sentence,  the  parole  sys- 
tem, the  cottage  system,  and  the  trade  school  for  prisoners  are 
all  the  result  of  the  scientific  method  applied  to  criminology. 

The  sanitary  conditions  of  life  in  cities,  the  humane  treatment 
of  animals,  the  recognition  of  the  rights  of  labor,  the  general 
education  of  children  and  the  advance  of  woman  to  a  position 
of  social  equality  with  man,  though  the  result  of  many  causes, 
owe  nuich  to  the  scientific  method. 

The  discoveries  and  achievements  of  science  have  also  done 
mnvh  to  raise  the  ethical  standards  of  man.  Before  the  great 
laws  of  nature  were  discovered,  the  belief  that  God  was  an 
arbitrary  being  was  all  but  universal;  but,  when  science  proved 
conclusively  that  the  properties  of  matter  and  the  laws  of  energy 
never  vjiry,  that  the  heavenly  bodies  move  constantly  in  their 
orbits,  that  the  universe  is  a  grand  harmony  which  proceeds 
without  interruption,  then  the  belief  concerning  Grod  undcMwent 
a  corresj bonding  change.  A  God  of  law,  whose  wisdom  and 
power  are  manifest  in  all  things,  has  displaced  the  narrow  view 
of  n  li:ni<>:]ity  (lod  sitting  monarchlike,  enthroned  in  the  heavens 
above.  The  moral  ideal  has  likewise  expanded.  The  laws  of 
justice  and  of  good  will  know  no  more  exceptions  than  the  law 
of  gravitation  or  the  laws  of  motion.  Huxley  put  it  none  too 
stroTiirly  when  he  wrote,  ''  The  safety  of  morality  lies  in  a  reltl 
and  living  belief  in  that  fixed  order  of  nature  which  sends  social 
disorganization  upon  the  track  of  immorality  as  surely  as  it 
sends  physical  disease  after  physical  trespasses."  When  we  be- 
lieved in  nn  arbitrary  God,  the  moral  imperative  was  found  in 
the  decrees  of  revelation ;  now  we  find  it  in  the  laws  of  our  own 
bein^^:  then,  duty  was  confined  to  the  matters  contained  in  the 
decn^es;  now,  it  is  as  broad  as  conduct  itself.  Kent  emphasized 
the  sublimity  of  this  fact  when  he  said,  "Two  things  command 
my  revei*ence:  the  starry  universe  about  me  and  the  law  of  duty 
within  me." 

The  establishment  of  the  development  theory  changed  the  whole 
trend  of  modern  thought.  Man  no  longer  looks  back  to  a  golden 
age  that  is  lost  to  him  forever.  His  Eden  now  lies  befwe  hinL 
The  old  doctrine  of  the  fall  of  man  w«^  owe  v>i  vV>^v^vf,  the  new 
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doctrine  of  the  rise  of  man  is  one  of  hope  and  inspiration.  With 
the  experience  of  past  ages  to  warn  and  to  gnide  us,  science  tells 
us  that  we  may  go  forward  into  a  land  of  promise  whose  treasures 
of  life  and  love  far  exceed  anything  the  world  has  yet  known. 

We  have  been  considering  the  ethical  value  of  science  study 
from  a  historical  standpoint;  we  have  now  to  inquire  into  the 
immediate  moral  effect  produced  on  the  student  of  science. 

It  is  now  only  a  little  over  100  years  since  science  was  first 
studied  in  regular  schools.  I  have  no  doubt  that  it  would  have 
been  introduced  earlier  had  it  not  been  for  the  strong  prejudices 
against  science  in  ecclesiastical  circles.  It  was  held  that  science 
made  men  skeptical  and  irreligious,  that  it  turned  them  away 
from  all  that  is  sacred  and  worthy  of  reverence.  These  preju- 
dices have  not  disappeared,  but  they  have  lost  their  influence. 
Today  science  is  as  firmly  grounded  as  any  other  part  of  the 
school  curriculum.  For  some  time  it  has  held  an  honored  place 
in  the  academy  and  the  college;  and  we  have  yet  to  see  the  dis- 
afitrous  moral  effects  predicted  by  its  enemies. 

The  fact  is  that  science  has  a  peculiar  claim  as  an  agent  in 
the  formation  of  character.  The  student  of  science  is  forming 
the  habit  of  seeking  for  truth.  As  he  studies  physics,  chemisti-y 
or  biology,  he  is  discovering  facts  for  himself  and  is  learning  to 
apply  tests  to  the  statements  he  finds  in  the  textbooks.  He  ex- 
periments, he  observes  closely  and  makes  careful  deductions,  al- 
ways with  the  ideal  of  truth  before  him.  He  knows  that  the 
writer  of  the  textbook  is  not  infallible,  and  that  all  scientists  are 
glad  to  be  corrected  when  they  are  in  error.  In  no  other  branch 
of  knowledge  is  the  emphasis  on  truth  so  strong  as  in  science.  It 
matters  not  whether  the  student  continues  the  study  of  science 
beyond  the  schoolroom.  The  habit  of  seeking  and  telling  the 
exact  truth  will  go  with  him  and  will  prove  a  lasting  influence 
in  the  molding  of  his  character. 

The  true  scientist  has  an  open  mind.  He  is  ever  alert  to  re- 
ceive new  ideas  and  ever  ready  to  give  up  old  ones  that  have 
proved  worthless. 

Such  a  man  can  not  have  strong  prejudices.  He  decides  only 
on  evidence  and  tries  to  secure  all  the  evidence  he  can  beto^^ 
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making  a  decision.  By  so  doing  he  becomes  a  man  in  tin* 
highest  sense.  He  is  sovereign  of  his  own  intellect  and  of  his 
own  will  as  well.  The  traditions  of  the  past  or  the  whims  of  the 
present  do  not  sway  him  from  his  purpose.  Popularity  does  not 
excite  him;  censure  does  not  cause  him  despair.  His  ideal  is 
before  him,  and  he  knows  that  in  following  it  he  can  not  go  f^ 
astray.  The  study  of  science  also  shows  the  importance  of  little 
things  and  inculcates  the  habit  of  carefulness  and  accuracy.  In 
every  branch  of  natural  science  the  most  refined  methods  are 
adopted  and  the  greatest  care  is  exercised  in  order  that  the  de- 
terminations may  have  a  permanent  value.  Speaking  on  this 
point,  an  astronomer  recently  told  me  that  the  majority  of  the 
principal  stars  are  determined  within  -^^  second  of  arc,  which  is 
an  average  of  about  one  twelve-hundredth  of  the  apparent  diam- 
eter of  a  bright  star.  He  also  reminded  me  that  some  of  the 
greatest  triumphs  of  astronomy  were  due  to  high  standards  of 
accuracy.  A  discrepancy  of  about  2  minutes  of  arc.  a  distance 
less  than  can  be  distinguished  by  the  naked  ey^  between  obser- 
vations and  computations  gave  to  the  world  the  eighth  planet. 
The  orbit  of  8irius  and  its  less  brilliant  companion  was  discov- 
ered by  absolute  determinations  of  Sirius  extending  over  a 
period  of  about  120  years.  We  can  iuLagine  the  care  and  pa- 
tience required  for  such  a  task  when  we  realize  that  the  radius 
of  the  orbit  is  only  2  seconds  of  arc,  or  about  one  hundredth  of 
the  ai>parent  diameter  of  Sirius  and  that  the  orbital  period  is 
about  50  years.  In  physics,  chemistry  and  biology,  the  same 
painatalvincr  aeeuracy  lias  produced  results  just  as  marvelous. 

Mature  reveaJs  her  siM-rets  to  the  student  of  science  as  to  no 
one  else.  Among  these  secrets  there  is  many  a  tale  of  sucoess 
through  industry  and  cooperation  and  many  a  tale  of  failure 
through  sloth  and  selfishness.  '*(to  to  the  ant,  thou  sluggard, 
consider  her  ways  and  be  wise  "  was  told  to  an  observer  hundreds 
of  years  ago,  but  the  world  has  not  yet  learned  that  labor  is 
better  than  ease  and  that  mutual  helpfulness  is  better  than  strife. 
The  story  of  parasitism  tells  how  many  a  respectable  plant  and 
animal  has  fallen  on  account  of  laziness  and  grec^,  and  the  story 
of  the  fragrant  flowers  shows  how  the  flowers  which  offer  most 
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for  the  enjoyment  of  others  receive  most  aid  in  carrying  out  their 
oim  designs. 

Moreover,  a  diligent  stndy  of  nature  awakens  in  the  student  a 
love  and  sympathy  for  all  living  things  and  fills  his  mind  with 
pleasing  and  ennobling  thoughts.  How  well  is  this  fact  exempli- 
fied in  the  lives  of  great  nature  lovers  like  Agassiz,  Thoreau  and 
Burroughs.  To  such  men  the  voice  of  nature  is  truly  the  voice 
of  God. 

The  most  pressing  need  of  our  schools  today  is  more  effective 
moral  instruction.  With  all  our  improved  methods  of  teach- 
ing, we  fail  to  exert  the  desired  influence  on  the  character 
of  our  pupils.  The  defect  it  seems  to  me  lies  in  the  fact  that 
we  are  only  partially  applying  scientific  principles  to  the  problem 
of  charact^  building.  Science  tells  us  that  the  two  important 
elements  in  the  formation  of  character  are  heredity  and  environ- 
ment. With  the  first  of  these  elements  our  schools  have  little  to 
do,  but  the  school  forms  a  large  part  of  the  child's  environment. 
If  we  are  to  expect  the  best  results,  this  environment  should  be 
such  as  will  produce  a  moral  reaction  on  the  part  of  the  child. 
Our  school  buildings  should  be  roomy  and  well  ventilated,  and 
they  should  be  surrounded  with  parks  and  gardens.  The  walls  of 
the  schoolrooms  should  be  tastefully  decorated  and  hung  with  real 
works  of  art.  The  books  which  teach  low  ideals  and  low  stand- 
ards of  conduct  should  be  banished  from  the  school.  The  stories 
of  the  barbarity,  cruelty  and  savagery  of  the  human  race  have 
no  place  in  the  schoolroom.  In  their  stead,  we  should  put  the 
books  which  tell  of  the  triumphs  and  achievements  of  the  men  of 
industry,  science,  art  and  religion.  Above  all,  if  our  school  is  to 
have  a  moral  influence,  the  teachers  must  be  men  and  women  of 
the  highest  character,  men  and  women  who  are  not  afraid  to 
emphasize  truth,  justice  and  good  will  in  all  their  teaching  and 
in  the  management  of  the  school. 

A»  teachers  and  lovers  of  science  we  are  called  to  have  a  large 
part  in  the  moral  training  of  the  youth  of  our  land.  In  teaching 
earnestly  the  things  of  science,  we  do  well,  but,  if  at  the  same 
time  we  inculcate  the  scientific  spirit  and  a  love  of  nature  and 
truth,  we  do  better. 
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Prin.  Thomas  Bailey  Lovell — Many  years  ago,  when  I  was  prin- 
cipal of  a  school  in  western  New  York,  the  janitor  one  morning 
entered  my  oflSce  to  take  care  of  the  fire.  After  he  had  shaken 
the  grate,  he  sat  back  on  his  heels,  and,  looking  up  to  my  face 
as  I  sat  at  my  table,  said,  "  Principal,  I  think  I  am  the  most 
important  person  in  this  institution."  With  some  surprise  I  said 
to  him,  "  How  so?  "  "  Well,"  he  replied,  "  if  I  did  not  take  good 
care  of  these  fires  and  prepare  the  rooms  for  you  and  the  teach- 
ers, you  could  not  do  your  work."  I  admitted  the  truth  of  his 
statement  and  honored  him  because  he  honored  his  work. 

In  a  spirit  quite  similar  to  that  of  my  former  janitor,  I  beg 
leave  to  say,  we  of  the  high  schools  are  among  the  very  important 
forces  at  work  in  the  construction  of  this  educational  cathedral. 
Without  us  you  can  do  nothing,  for  we  are  at  the  bottom,  work- 
ing on  the  foundation;  and,  if  that  is  not  securely  made,  the 
sur)erHtructuro  is  endangered,  however  beautiful  it  may  be,  and 
however  artistic  and  proportionate  its  walls,  its  arches,  its  spires, 
and  vaulted  roof.  In  going  from  the  high  school  to  the  college 
and  the  university,  we  progress  from  foundation  stones  to  the 
groined  arches  and  surmounting  dome. 

We  should  approach  the  subject  of  science  teaching  with  a 
consciousness  of  its  importance  and  a  due  sense  of  its  relation 
to  other  (le|)artment8  of  work  required  of  the  student.  He  who 
was  for  i\  third  of  a  (»entury  the  honored  president  of  the  Uni- 
versity of  Rochester,  when  he  was  at  the  hight  of  his  power  of 
mind  and  body,  gave  thia  as  a  definition  of  science:  '*  Science  is 
the  discovery  and  registration  of  the  laws  of  God  as  revealed  in 
the  universe  of  mind  and  matter."  This  is  a  broad  statement. 
It  excludes  nothing  fnm.  elassificaUon,  a  psychologic  phenome- 
non being  as  much  under  the  domain  of  law  as  a  ph^'sical  fact. 
With  the  psychologic  aspect  of  this  definition  we  will  not  con- 
cern ourselves. 

The  discovery,  in  the  world  of  matter,  of  law  or  the  governing 
principle  is  but  another  expression  for  the  discovery  of  truth, 
and  truth  is  knowledge,  and  knowledge  is  the  inspiration  of 
mind  and  the  condition  of  its  enlargement.  The  discovery  of 
truth  in  the  realm  of  mind  or  matter  is  thus  placed  on  the  same 
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A  ground  of  correlation  is  here  established.     Whatever 
ralne  we  may  ascribe  to  the  study  of  psychology  and  the  discov- 
ery of  its  laws,  nearly  the  same  value  must  be  given  to  the  study 
oi  the  physical  and  biologic  sciences.     1  say  nearly  the  same 
value,  because  I  recognize  a  difference  between  the  thinker  and 
the  thing  thought,  between  matter  and  mind. 

If  the  student  has  acquired  good  habits  of  observation,  proper 
methods  of  classification,  approved  ways  of  comparison,  and  by 
this  obtained  accurate  means  of  arriving  at  results,  it  must  be 
acknowledged  that  he  is  the  better  prepared  to  investigate  and 
discuss  the  laws  of  history  and  to  consider  the  conditions  of 
life  and  environment  necessary  to  produce  the  different  phases  of 
literature.  Even  to  follow  the  severely  logical  processes  of 
geometry  calls  for  no  different  application  of  mind  power  from 
the  equally  severe  logical  processes  of  the  laboratory,  whether 
exercised  on  living  forms  to  discover  or  trace  the  laws  of  life 
and  growth,  or  on  dead  forms  or  atoms  to  trace  the  law  of  devel- 
opment or  the  condition  of  crystallization.  As  an  aid  to  the 
student  in  history  and  literature  the  scientific  habit  is  invalu- 
able. 

No  indefinite  or  easy  going  work  should  bo  permitted  in  the 
laboratory,  nor  loose  statements  or  illogical  grouping  of  ideas 
permitted  in  the  notebooks.  The  teacher  of  Latin  or  Greek  will 
not  be  satisfied  with  a  translation  that  is  not  true  to  the  autlior 
studied;  the  teacher  of  chemistrv  will  not  be  satisfied  with  an 
experiment,  its  record  and  interi»retation,  unless  it  be  true  to 
nature,  the  author.  The  study  of  science  tends  to  the  study  of 
truth. 

The  heart  of  Columbus  was  filled  with  no  greater  joy  at  the 
result  of  his  first  memorable  voyage  than  was  the  heart  of 
Berzelius  at  the  possible  results  of  his  work  in  his  crude  labora- 
tory in  1800  and  in  1805.  It  was  the  truth  he  spoke,  and  it  was 
this  truth,  dear  to  mankind,  that  brought  honor  to  his  name  and 
a  lasting  remembrance  by  the  people. 

A  mere  fact  is  not  science,  neither  is  the  best  method  science; 
but  the  discovery  of  the  relations  of  this  fact  and  why  they  are 
so,  and  the  results  of  the  method  applied  lead  to  that  accuracy 
of  judgment  and  statement  which  will  give  authority  to  the  ex- 
pressed  conclnsiOD. 
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The  value  of  accuracy  shows  itself  in  every  department  of  life. 
It  marks  the  difference  between  him  whose  word  is  as  good  as 
his  bond  and  him  whose  statements  must  be  taken  with  much 
allowance.  It  makes  the  distinction  between  the  mechanic  whose 
work  passes  inspection  and  the  mechanic  in  whose  work  tlie 
imperfect  joints  and  the  lack  of  polish  and  perfection  display 
the  easy  going,  anything  will  do  method.  Buch  results  react  on 
the  worker.  It  is  not  bad  luck,  but  bad  working  habits  that  keep 
him  down  in  the  scale  of  life. 

Certain  departments  of  mechanical  and  electrical  engineering 
depend  so  much  on  complete  accuracy  of  fittings,  adjustments  of 
time  and  motion  that  without  these  the  car  would  not  move,  the 
wheels  would  not  turn,  and  we  should  again  live  the  slow,  diffi- 
cult life  of  our  ancestors. 

Accuracy  of  statement  is  needed,  if  possible,  much  more  by 
those  who  appear  before*  the  public  to  give  the  results  of  their 
studies  and  investigations  in  the  form  of  addresses,  sermons, 
lectures,  judgments.  The  statesman  whose  deliverances  are  to 
affect  the  opinions  and  even  the  votes  of  the  people,  has  no  assur- 
ance that  the  people  will  rise  and  call  him  blessed,  if  his  state- 
ments are  tinged  with  inaccuracy,  resulting  from  careless  habits 
of  thought  and  procedure.  The  preacher  may  obtain  temporary 
popularity  from  exaggerated  forms  of  expression  and  from  con- 
clusions based  on  too  limited  reading  and  study,  but  he  will 
eventually  lose  his  grip  on  the  people  and  finally  pass  into  obscur- 
ity. Training  in  scientific  habits  of  investigation  extends  its 
influence  into  all  the  fields  of  study  and  thought.  Truth  is 
everywhere  in  the  world,  waiting  for  the  Aladdin  whose  lamp  is 
the  symbol  of  energy  and  whose  ring  is  the  emblem  of  accuracy. 

"Beauty  is  truth,  truth  beautj-," — ^that  is  all 
Ye  know  on  earth,  and  all  ye  need  to  know, 

wrote  the  poet  Keats  with  scientific  accuracy. 

Browning  recogniwd  that  Iruth  is  everywhere,  in  all  his  poems 
referring  to  truth  and  investigation.  The  concluding  lines  of 
his  poem,  "  The  Two  Camels,-'  are  remarkably  expressive. 

Wherefore  did  I  contrive  for  thee  that  ear 
Ilunpry  for  music,  and  direct  thine  eye 
To  where  I  hold  a  seven-stringed  instrument, 
-  Unless  T  meant  thee  to  beaeecYv  xtve  play. 
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The  Creator  is  represented  as  speaking.  The  ear  with  its 
reverberating  arches,  and  with  its  keys  and  vibrating  strings,  is 
hungr}'  for  music  and  harmony.  Light  with  its  seven  colors 
affecting  the  optic  narve,  invites  the  accurate  investigation  of  the 
scientist  into  the  truth  of  its  revelation. 

The  world  is  made  for  us  to  study  and  to  discover;  for  therein 
does  the  Creator  take  delight. 

Browning  also  hints  at  the  limitations  of  man's  powers  of 
investigation.  Hear  him  in  the  same  series  of  poems,  Ferishtah's 
Fancies:  "A  Bean-stripe." 

To  know  of,  think  about  — 

Is  all  man*8  atun  of  faculty  effects 

When  exercised  on  earth's  least  atom,  Son! 

What  was,  what  is,  what  may  such  atom  be? 

No  answer!  Still,  what  seems  it  to  man*s  sense? 

An  atom  with  some  certain  properties 

Known  about,  thought  of  as  occasion  needs, 

—  Man's  — but  occasions  of  the  imiverse? 

Unthinkable,  unknowable  to  man. 

Yet,  since  to  think  and  know  fire  through  and  through 

Exceeds  man,  is  the  warmth  of  fire  unknown. 

Its  uses  —  are  they  so  unthinkable? 

Pass  from  such  obvious  power  to  powers  unseen. 

Undreamed  of  save  in  their  sure  consequence: 

Take  that,  we  spoke  of  late,  which  draws  to  ground 

The  staff  my  hand    lets  fall:  it  draws,  at  least  — 

Thus  much  man  thinks  and  knows,  if  nothing  more. 

If  the  stndy  of  science  is  of  so  mi;ch  importance  to  the  student 
in  his  other  studies,  and  if  the  value  of  the  habit  of  accuracy  is 
so  great,  we  must  realize  how  essential  these  are  to  success  in 
bosinesB  matters,  professional  affairs  and  statesmanship.  (Join- 
petition  in  business  is  sharp,  but  he  whose  statements  are  true, 
and  whose  work  accords  with  this  accuracy  of  statement,  will 
in  the  long  run  be  honored  by  his  fellow  citizens,  and  reap  the 
satisfaction  of  an  excellent  life,  and  in  most  cases  win  a  com- 
petence. 

If  the  value  of  scientific  study  is  found  in  the  possession  of. 
the  scientific  habit,  that  is  the  habit  of  accuracy,  of  careful  in- 
vestigation, of  deducing  just  conclusions,  of  discovering  the  laws 
of  God  in  nature,  it  haa  alao  a  supplementary  and  \i\g\i^T  n^m^ 
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in  iinprossing  on  us  the  exactness  of  truth  and  the  immutability 
of  law.  Tf  there  is  an  infinite  law  in  the  disposition  of  the  atoms 
forming?  the  petals  of  the  rose,  there  is  also  an  infinite  law  that 
controls  the  disposition  of  the  atoms  in  the  optic  nerve.  If  there 
is  a  clianjje  in  the  disposition  of  the  atoms  of  the  diamond,  and 
in  ils  law  of  crvstallization,  it  ceases  to  be  the  brilliant  gem  and 
becoiiK^s  Uio  dull  charcoal  fit  for  the  fire  and  for  lower  uses  only. 

If  law  is  inexorable  in  nature,  it  is  also  inexorable  in  the  sci- 
ence of  human  duty.  If  the  influences,  infinite  in  number  and 
infinilcly  small  it  may  be,  that  make  up  the  principles  of  right 
duty,  oughtness,  are  changed  or  diverted  from  their  original  pur- 
pose, llie  brilliancy  of  righteousness  ceases,  and  the  darkness  of 
a  broken  law  appears  with  the  painful  realization  of  inaladjust- 
ni«Mit  with  the  demands  of  the  great  Lawmaker. 

Scipiice  teaches  truth,  and  the  truth  is  God. 

Tuesday  afternoon 

CKNKHAL  SKSSION 

EDUCATION   FOR   THE   PROFESSIONS 

BY   DIKi:<"lYHl  R.   H.   TIllJRSTOX,   SIBLEY  COLLEGE,  CORNELL   UNIVERSITY 

Th«*  j>ro|>aration  of  the  man  who  has  chosen  to  enter  a  profes- 
sion iiivolv(^s  prop(»rly  suitability  for  the  profession  chosen,  in 
(;harnc1er,  ability  and  a  special  talent,  if  not  a  genius,  as  a  basis 
and  an  excuse  for  that  preparation.  It  should  include  a  general 
education  sufiicient  to  give  the  individual  the  knowledge  and 
culture  dcMiianded,  in  this  generation,  of  all  who  aspire  to  enrol 
themselves  in  the  ranks  of  the  leaders  of  the  professions,  broad 
enough  and  deej)  c^iiough  to  command  respect  and  to  justify 
confidence  both  in  thc^  man's  attainments  and  in  their  utilization. 
Tt  must  involve  training,  both  gymnastic  and  **  practical  and 
(levokqmient  of  that  strength  and  maturity  without  which  the 
professional  apprenticeship  of  the  si)ecial  school  can  not  beappie- 
(•iat<'d  or  its  best  results  atlainod.  Kdiication,  in  the  commonly 
accej)ted  meaning  of  the  term,  should  be  carried  as  far  and  as 
high  as  the  time,  the  means  and  the  ability  of  the  man  permit 
and  continued,  if  possible,  till  he  has  acquired  maturity,  earnest- 
noss,  uftrUi^ont  ambition  and  tYvoTO\\^\\  ^^^MY^TkCft  that  he  has 
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chosen  the  right  field  of  work  for  his  life's  long  endeavors.  Yet, 
from  the  day  when  it  becomes  certain  that  his  field  of  work  may 
be  safely  selected,  a  thread  of  special  preparation  may  run 
through  all  the  setjuence  of  his  studies  without  injury  to  their 
value  in  the  development  of  the  man. 

Mathematics  may  be  taught  by  examples  selected  from  the 
practical  problems  of  the  coming  days  of  professional  work; 
modem  languages  may  be  given  large  place  in  the  curriculum; 
the  sciences  may  be  studied  in  a  serious  manner  and  intensively ; 
these  latter  studies  may  be  made  to  conspire  for  his  advantage 
in  the  reading  of  scientific  matter  in  foreign  literatures.  In  many 
and  very  various  ways,  the  bent  of  the  child,  the  youth,  the  man, 
may  be  favored  without  loss  of  culture  and  with  the  great  ad- 
vantage of  stimulating  and  maintaining  his  interest  throughout. 
But,  in  the  earlier  stage,  it  would  be  a  mistake  to  sacrifice  culture 
and  gymnastic  training,  true  education,  to  professional  training. 
Quite  enough  can  usually  be  accomplished  in  the  manner  just 
indicated  without  observable  distortion  of  the  general  education 
which  every  youth  should  rightfully  claim.  As  secondary  edu- 
cation and  collegiate  work  in  the  *^  liberal "  arts  are  today  con- 
ducted, it  is  probably  always  possible  to  secure  a  large  part  of 
the  needed  scientific  and  linguistic  preparation  for  professional 
study  before  entrance  into  the  professional  school,  and,  as  in 
law,  for  example,  it  is  seldom  wise  to  attempt  to  incorporate 
such  work  in  the  curriculum  of  the  school. 

It  w  becoming  more  and  more  common  to  exact  of  the  candi- 
date for  admiBsion  into  professional  study  tlu*  prepuraloiy 
work  which  brings  with  it  the  diploma  of  a  reputable  college 
giving  a  liberal  B.A.  course.  In  the  professional  school,  it  is 
sometimes  sought  to  arrange  a  system  of  electives  for  the  B.A. 
course  in  the  university  or  the  college,  such  as  will  best  combine 
its  work  with  the  requirements  of  the  professional  school,  and 
will  thus  permit  the  accomplishment  of  the  two  lines  of  work  in 
a  reduced  period,  as,  for  example,  at  Cornell,  in  the  Colleges  of 
ArtB  and  Sciences  and  of  Engineering,  in  six  years. 

It  is  progress  such  as  this  which  justifies  the  comment  of 
Wendell  Phillips  regarding  the  value  of  modern  ed\icaWo\i  ^\i^i 
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that  of  Andrew  Carnegie  respecting  the  changes  which  have 
justified  the  words  of  that  great  orator,  in  our  day  as  never 
before : 

*•  Eflucation,"  says  the  orator,  "  is  the  only  interest  worthy  the 
deep,  controlling  anxiety  of  thoughtful  men."  Says  the  business 
man  and  philanthropist:  ^'The  changes  and  the  advances  made 
in  education,  in  deference  to  modem  ideas,  have  almost  trans- 
formed our  universities.  These  now  give  d^rees  for  scientific 
instruction  upon  the  same  footing  as  for  classics.  .  .  No  uni- 
versity could  stand  today  which  had  not  changed  its  methods 
and  realized,  at  last,  that  its  duty  was  to  make  onr  young  men 
tit  to  be  American  citizens  and  not  to  waste  their  time  trying  to 
make  poor  imitations  of  Greeks  and  Romans." 

Now.  as  never  before,  education  is  coming  to  represent  the 
ideal  of  John  Milton,  so  often  quoted  and  so  rarely  disputed,  an 
ideal  that  can  not  be  too  often  or  too  impressively  placed  before 
the  youth  of  our  own  day :  '^  I  call  a  complete  and  generous  edu- 
cation that  which  fits  a  man  to  perform,  justly,  skilfully,  and 
magnanimously,  all  the  offices,  both  public  and  private,  of  peace 
and  war."  This  ideal  was  embodied  in  the  plan  of  Cowley  for  a 
"  I'hilosophic  College "  more  perfectly  than  in  the  curriculum 
of  any  modern  institution  till,  in  fact,  that  aspiration  b^;an  to 
find  expression  in  the  liberalized  and  enriched  elective  system 
inaugurated  by  President  Wayland,  and  till,  in  tke  last  genera- 
tion, Ezra  Cornell  proclaimed  his  aspiration  to  '^  found  an  insti- 
tution in  which  any  man  can  find  instruction  in  any  study.^ 
This  modern,  and  now  almost  universally  accepted,  Miltonian 
curriculum  is  based  on  principles  well  stated  by  Forel: 

Education  should  promote  comprehension  and  combination, 
hut  discharge  th&  vast  work  of  memorizing  as  much  as  possible 
u]»on  books,  which  should  be  merely  consulted,  not  learned.  Make 
haste  io  forget  useless  trash.  It  obstructs  your  own  thoughts, 
paralyzes  your  artistic  sense,  and  dries  up  your  emotions.  Bead 
only  the  choice  books  from  among  the  thousands  with  which  we 
are  flooded. 

Man  must  seek  to  improve  his  brain  "  by  a  sane,  voluntary  and 
rationfil  selection,  rather  negative  than  positive,  by  instructing 
both  sexes,  and  by  urging  the  most  highly  organised  brains  and 
bodie!9  to  reproduce  themselves  as  much  as  possible,  while  fordng 
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the  inferior  and  incompetent  ones  to  the  opposite  direction." 
This  reform  secures  evolutional  perfectibility,  while  the  educa- 
tional reform  meets  the  conditions  of  superadded  perfectibility; 
and  only  thus  can  the  greatest  of  human  problems  be  solved.^ 

The  same  idea  is  expressed  in  somewhat  different  words,  and, 

as  viewed  by  Huxley's  different  type  of  mind,  from  a  different 

standpoint,  thus: 

That  man,  I  think,  has  had  a  liberal  education  who  has  bi^eu  so 
trained  in  youth  that  his  body  is  the  ready  servant  of  his  will 
and  dc»es  with  ease  and  pleasure  all  the  work  that,  as  a  mecha- 
nism, it  is  capable  of;  whose  intellect  is  a  clear,  cold,  logic-engine, 
with  all  its  parts  of  equal  strength  and  in  smooth  working  order, 
ready,  like  the  steam  engine,  to  be  turned  to  any  kind  of  work 
and  spin  the  gossamers,  as  well  as  forge  the  anchors,  of  the  mind ; 
whose  mind  is  stored  with  knowledge  of  the  great  and  funda- 
mental truths  of  nature  and  of  the  laws  of  her  operations ;  who, 
no  stunted  ascetic,  is  full  of  life  and  fire  but  whose  passions  are 
trained  to  come  to  heel  by  a  vigorous  will ;  the  servant  of  a  ten- 
der conscience  who  has  learned  to  love  all  beauty,  whether  of 
nature  or  of  art,  to  hate  all  vileness,  and  to  respect  others  as 
himself.2 

The  right  sort  of  liberal  education  obviously  begins  in  child- 
hood with  the  growth  of  the  observational  faculties,  continues 
through  youth  with  the  development  of  the  power  of  compre- 
hension and  reflection,  is  finally  terminated,  so  far  as  formal 
education  goes,  with  those  studies  which  are  the  expression  of 
the  thoughts  or  of  the  discoveries  or  of  the  deductions  of  great 
minds  and  which  demand  the  employment  of  mature,  acute,  pow- 
erful and  trained  talent. 

This  is  the  university  period,  and,  if  this  can  be  prefaced  to 

the  professional  training,  the  man  is  indeed  fortunate.    It  is  the 

modern  incorporation  of  the  Miltonian  ideal  into  our  educational 

work  that  makes  it  possible  for  one  of  our  ablest  business  men 

to  say: 

It  used  to  be  assumed  that  education  was  a  hindrance  to 
"  success  in  life."  The  great  merchant  was  to  begin  by  sweeping 
out  the  store.  The  weakling  was  the  proper  candidate  for  col- 
lege, whence  a  living  might  be  assured  him  in  the  church  or  other 

'Ford,  August.  University  of   Zurich.      Current  Encyclopedia,   November 
1901. 
•  Huxley,  2;  320. 
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"  learned  profession."  A  college  education  was  thought  a  handi- 
cap against  "  practical  "  achievement.  This  superstition  is  one 
of  the  husks  the  world  has  thrown  off.^ 

In  an  ideal  university,  as  I  conceive  it,  says  Huxley,  almost  in 
the  words  of  Cornell,  a  man  should  be  able  to  obtain  instruction 
in  all  forms  of  knowledge  and  discipline  in  the  use  of  all  the 
methods  by  which  knowledge  is  obtained.  In  such  a  university, 
the  force  of  living  example  should  fire  the  student  with  a  noble 
ambition  to  emulate  the  learning  of  learned  men  and  to  follow 
in  the  footsteps  of  the  explorers  of  new  fields  of  knowled^ri'.  And 
the  ver^  air  he  breathes  should  be  charged  with  that  enthusiasm 
for  truth,  that  fanaticism  of  veracity,  which  is  a  greater  posses- 
sion than  much  learning,  a  nobler  gift  than  the  power  of  increas- 
ing kncwled.ue;  by  so  much  greater  and  nobler  than  these  as  the 
moral  nature  of  man  is  greater  than  the  intellectual;  for  veracity 
is  the  heart  of  morality.- 

This  declaration  should  be  accepted  as  the  fundamental  prin- 
ciple, and  the  very  inner  spirit,  of  true  education  in  all  depart- 
ments and  as  l>eing  as  truly  characteristic  of  the  right  form  of  cul- 
ture as  of  the  correct  method  of  seeking  professional  knowledge. 
It  is  a  ( haracteristic  of  every  ^correct  form  of  study  or  of  aspira- 
tion. 

The  *  ladder  ■ '  which,  in  our  country,  leads  "  from  the  gutter 
to  the  university  -'  for  every  man  who,  possessing  brain  and 
physical  vigor,  wills  it,  includes  the  successive  rounds  of  the 
I>nblic  school  system.  The  purpose  of  that  organization  is  to  fit, 
as  well  as  may  be,  *'  all  sorts  and  conditions"  of  youth  for  the 
life  of  the  average  citizen  of  our  republic.  It  properly  includes 
in  its  curricuhim  only  those  subjects  which  are  of  most  value  to 
the  average  citizen  and  it  can  not,  and  should  not  be  expected  to, 
I>rovid«»  either  those  luxuries  of  education  rightfully  desired  by 
the  well  to  do,  or  the  s{K.»cial  forms  of  training  demanded  by  those 
ju-oposinjr  l<>  enter  (m  si)ecial  lines  of  work,  as  into  any  of  the 
])rofessions.  If  it  otFers  manual  training,  it  is  because  that  is 
found,  on  the  whole,  advimtagecms  to  all  citizens,  and  suflSciently 
so  to  iustifv  its  insertion  into  an  alreadv  crowded  curriculum. 
Should,  here  and  there,  as  in  Euroi)e,  often,  a  trades  school  be 
established,  it  should  be  justified  by  the  general  demand  among 


'  Bowkor,  R.  R.  Of  iiusincss.     1901 
'Huxley.     Coll.  Essays,  3:189. 
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the  people  of  the  vicinity  for  such  a  training,  being  a  requirement 
of  the  place  as  a  seat  of  the  special  manufacture,  or,  as  with  the 
common  trades,  by  its  systematic  teaching  of  principles  and  meth- 
ods that  meet  the  needs  of  all  and  which  can  not  be  as  readily, 
perfectly,  completely  and  economically  taught  by  other  systems. 

That  "  ladder "  includes  our  secondary  schools,  in  which  a 
selected  body  of  youth  are  collected  who  have  been  found,  by  a 
sort  of  evolutionary  selection,  to  be  exceptionally  well  fitted  to 
receive  that  higher  sort  of  instruction.  Here  it  is  often  possible 
for  a  determination  of  the  choice  of  vocation  intelligently  and 
safely  to  be  made.  The  polestar  may  be  discovered  and  the  course 
may  be  laid  directly  for  the  desired  haven.  But  this  course  must 
be  steered,  as  best  possible,  through  available  and  safe  channels, 
and  the  youth  seeking  ultimately  to  enter  a  great  profession  may 
be  compelled  —  often  indeed,  greatly  to  his  advantage  —  to  fol- 
low the  courses  set  for  him  by  the  school  which  is  intended  to 
promote  the  education  of  other  sorts  of  minds.  It  is  commonly 
the  fact,  however,  that  the  studies  here  offered  include  those 
fundamentals  of  professional  preliminary  work  which  should 
always  be  acquired  previous  to  entrance  on  purely  professional 
study,  and  hence  time  is  not  wasted  in  securing  this,  which  is  also, 
fortunately,  always  desirable  culture. 

The  preparation  of  the  aspirant  for  entrance  into  a  profession 
involves  the  provision  of  a  fundamental  knowledge  of  means  of 
acquirement  of  professional  knowledge,  and  this  means  acquaint- 
ance with  the  languages  in  which  the  literatures  of  the  profes- 
sion are  to  be  found.  In  the  case  of  the  law  school,  this  means 
Latin;  with  the  theologist,  it  includes  Greek  and  Hebrew;  with 
the  medical  man,  it  means  niainh-  Latin,  as  with  the  others,  so 
far  as  affecting  early  history;  while,  with  all,  this  means  the 
necessary  acquirement  of  the  modern  languages,  French  or  Ger- 
man, or  more  commonly  both,  and  sometimes  Italian  and  others. 
In  engineering,  it  involves  the  acquisition  of  the  mf>dern  lan- 
guages, the  sciences  of  the  physicist  and  the  chemist,  of  the  mathe- 
matician, sometimes  of  the  geologist,  and  of  the  mineralogist; 
and  it  supplements  these  with  special  studies  furniehiii^  thft 
peril Ji.9r,  '' expert''  knowledge  constituting  preparatioik  loT  \5afc 
characieriBiic  brancbee  of  the  professional  course. 
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When  the  whole  course  of  preparatory  work  is  surveyed,  from 
primary  to  secondary  and  special,  and  when  its  relation  to  the 
strictly  professional  course  is  noted,  it  will  be  found  that  the 
latter  involves  so  much  of  the  admittedly  educational,  as  distin- 
guished from  the  professional,  work  that  it  thus  becomes  prac- 
ticable for  the  aspirant  to  give  all  the  years  which  hie  individual 
means  and  his  time  may  allow,  and  most  profitably,  to  liberally 
educating  his  faculties  and  to  the  storing  of  his  mind  with  useful 
knowledge. 

Says  Dr  W.  T.  Harris,  the  philosophic  educator  and  psycholo- 
gist: 

Specialization  in  science  leads  to  the  division  of  aggregates  of 
knowledge  into  narrow  fields  for  closer  observation.  This  is  all 
right.  But,  in  the  course  of  study  in  the  common  school,  it  is 
proper  and  necessary  that  the  human  interest  should  always  be 
kept  somewhat  in  advance  of  the  physical.^ 

This  is  simply  a  statement  of  the  fact,  admitted  by  all,  that 
professional  training  in  the  special  school  is  the  application,  in 
a  restricted  field,  of  principles  which  should  be  applied  in  every 
field  and  in  all  studies,  whether  those  characteristic  of  a  pro- 
fession or  those  which  constitute  divisions  of  a  broad,  liberal  and 
cultural  education.  But  it  is  also  true  that,  before  specialization 
can  be  properly  commenced,  the  scholar  must  have  terminated 
that  division  of  his  education  which  is  intended  to  give  him  gen- 
eral i)reparation  for  '^  the  future  of  his  life."  It  is  true  that  a 
certain  amount  of  specialization  may  be  practicable  in  the  prepar- 
atory years ;  but  it  is  none  the  less  true  that,  in  preparation  for 
the  latest  sta^o,  the  student  must  give  main  attention  to  the 
educational  side  and  leave  the  professional  to  be  given  main 
attention  in  years  following  those  of  growth  and  of  development 
of  character  and  of  intellectual  power. 

The  guiding  hands  of  parent  and  teacher  may  do  much  in  the 
adjustment  and  regulation  of  the  educational  life  and  progress 
of  the  young  in  securing  that  correct  perspective  and  that  direct 
course  from  haven  to  haven  which,  only,  can  give  the  highest  pos- 
sil>le  result  in  training,  in  education,  and,  finally,  in  professional 


'  The  Forum,  January  1901. 
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life.  The  best  disposition  of  time,  the  best  choice  of  subjects  of 
study,  the  best  adjustment  of  hours  and  the  most  satisfactory 
appropriation  of  time  to  work,  to  play,  to  gymnastics,  and  to 
practically  fruitful  exercises  of  mind  and  body,  can  only  be  de- 
termined by  wise  and  experienced  advisers. 

Referring  to  industrial  and  professional  training,  Dr  Lyman 
Abbott  says: 

Industrial  education,  in  the  broad  sense  of  the  term,  is  a  func- 
tion of  the  state ;  not  because  it  is  the  duty  of  the  state  to  give 
to  every,  or  to  any,  man  a  training  in  his  profession,  but  because 
it  is  the  function  of  the  state  to  prepare  a  man  for  self-support. 
One  difficulty  with  our  system  of  education  thus  far  seems  to  me 
to  be  that  we  have  paid  too  much  attention  to  the  higher  educa- 
tion and  too  little  to  the  broader  education.  We  need  to  broaden 
it  at  the  base  even  if  we  have  to  trim  a  little  at  the  top.^ 

The  importance  of  the  provision  of  every  citizen,  of  either  sex, 
with  systematic  and  scientific  preparation  for  the  duties  of  life 
is  thus  a  most  essential  provision  for  the  future  of  the  state. 
Even  were  we  not  compelled,  in  providing  for  the  individual,  to 
make  provision  for  systematic  education  and  training  in  sub- 
jects that  relate  to  the  useful  arts  and  the  duties  of  everyday  life, 
it  would  be  none  the  less  imperative,  as  being  vital  in  the  main- 
tenance of  the  highest  interests  of  the  people  as  a  whole.  We 
can  not  escape  this  duty  either  individually  or  as  a  nation,  and 
it  is  supremely  imi)ortant  that  we  go  about  our  work  in  a  sys- 
tematic and  intelligent  manner. 

Regarding  methods,  it  is  interesting  to  observe  how  completely 
educational  processes  have  changed,  in  the  la^t  generation,  in 
every  department  and  in  every  division.  The  old  methods,  which 
reminded  one  of  the  stuffing  of  the  Strasbourg  goose,  have  largely 
disappeared;  and,  while  it  must  be  admitted  that  work  under 
high  pressure  is  now  too  generally  the  rule,  it  may  be  claimed 
that  a  very  great  gain  has  been  effected  in  finding  reasonable  ways 
of  teaching,  and  specially  of  importing  into  the  study  of  serious, 
and  perhaps  intrinsically  difficult  and  uninteresting,  subjects 
methods  of  treatment  which  render  the  task  far  more  attractive 
than .  formerly. 


■  Abbott,  Lyman.    The  Righte  of  M&n,  p.  161 . 
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The  system  of  instriiction  by  didactic  methods  still  exists  in 
I)laces,  but  only  Ix^canse  the  machinery  for  carrying  on  the  work 
on  more  rational  principles  has  not  been  obtained.  Wherever 
the  object  is  education,  the  methods  of  research  have  been  intro- 
duced, and  it  is  recognized  that  real  scientific  knowledge  can 
only  1)0  gained  by  individual  experience.^ 

This  is  as  true  of  other  subjects  than  those  which,  like  physics 
and  chemistry,  like  all  the  naturalist's  subjects,  the  observational 
and  experimental,  seem  necessarily  to  carry  with  them  the  para- 
phernalia of  the  laboratory.  In  every  department  of  study  there 
is  some  method  apiK)site  to  that  line  of  work  which  permits  an 
ap])oal  to  the  sense  of  inquisitiveness -7- a  fundamental  element 
of  human  nature  and  a  most  admirable  and  desirable  one  —  and 
gives  thus  a  means  of  approaehing  the  mind  by  a  direct  and 
pleasant  path.  This  is  a  principle  now  coming  to  be  accepted  as 
axiomatic,  in  education,  in  all  its  branches,  and  the  once  '^dry- 
as-dust  "  subjects  are  taking  on  new  life  and  assuming  lovely  and 
engaging  forms. 

Thus  we  may  steadily  ke<^p  in  mind,  through  the  whole  career 
of  the  youth  intended  to  take  part  ultimately  in  the  constructive 
work  of  the  world,  the  fact  that  he  must  after  a  time  take  up 
technical  studies,  and  that,  the  more  the  work  of  the  later  years 
can  be  facilitated  in  the  earlier,  the  better  and  the  more  profit- 
able the  earlier  as  well  as  the  later  work.  The  courses  of  instruc- 
tion may  perfectly  Avell  be  made  to  include  work  in  literature  and 
in  the  pure  sciences  which  is  both  valuable  in  the  early  gymnastic 
branches  of  education  and  useful  in  the  later  professional  work. 
The  ejirlier  courses,  in  the  case  of  the  pupil,  for  example,  who  is 
prop()sin<»  to  fit  himself  lor  entrance  into  engineering  or  archi- 
tecture, may  {)erfectly  w^ell,  and  wisely  should,  be  made  to  in- 
clude just  as  much  pure  mathematics  as  can  be  had,  just  as  much 
of  rhciiiistry  and  ])hysics  as  the  schools  can  provide  and  the  mod- 
ern languages  in  lilwral  amount. 

Assuming  that  the  asi)irant  for  admission  to  the  professional 
school,  in  this  department,  may  follow  his  own  bent,  and  that 
he  desires  to  be  educated  and  cultured  as  well  as  professionally 
expert,  he  will  continue  his  work  into  the  higher  education,  and 

'Sir  John  Gorst  at  the  Glasgow  lucolux^  o^  V\t'\\\*\\  \^9n.>c\ation,  1901. 
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there  will  elect  advanced  mathematics,  will  secure  opportunities 
for  experimental  work  in  the  physical  laboratory,  for  work  in 
analysis  and  synthesis  in  the  chemical  laboratory  and  for  the 
study  of  the  technical  as  well  as  of  the  literary,  works  of  modern 
writers  in  French  and  German  and  possibly  in  Italian  and  Span- 
ish. If  he  is  preparing  himself  to  take  up  ultimately  law  or 
medicine  or  theology,  he  will  similarly  find  in  the  college  and  uni- 
versity curriculums  various  branches  of  study  which  will  be  of 
service  either  in  shortening  or  in  supplementing  his  work  in  the 
professional  school.  All  such  opportunities  being  taken  advan- 
tage of,  it  will  be  found  that  the  total  time  required  to  secure 
first  an  education  and  then  a  professional  training  will  be  greatly 
abridged  without  sensible  loss  in  final  results. 

There  are  often  subjects  obtainable  in  the  educational  curricu- 
lum, or  at  least  obtainable  in  connection  therewith,  which  will 
be  found  either  to  constitute  a  part  of  the  required  work  of  the 
technical  course,  or  to  be  likely  to  prove  of  special  interest  and 
advantage  in  connection  with  it,  and  which  may  be  incorporated 
with  advantage  to  the  former  course,  also.  There  are  many  sub- 
jects, outside  the  liberal  courses  as  usually  prescribed,  which, 
nevertheless,  will  be  found  quite  as  valuable,  as  cultural  and  as 
educational,  as  are  sc>me  subjects  which  are  the  usual  elements 
of  that  older  scheme.  The  wise  man  will  look  for  opportunities 
to  secure  a  good  hold  on  these,  in  substitution,  if  needs  be,  for 
more  usual  electives. 

It  will  also  be  sometimes  found  that,  to  the  earnest,  competent 
and  ambitious  man,  the  commonly  prescribed  courses  of  instruc- 
tion are  by  no  means  suflBcient  to  provide  a  good  day's  work, 
each  day,  and  that  he  may,  with  great  advantage  and  without  the 
slightest  difficulty  or  sacrifice,  increase  the  prescribed  time  and 
number  of  subjects  by  perhaps  a  third.  He  can  not  afford,  in 
fact,  to  forego  the  opportunities  which  present  themselves  in  such 
numbers  and  such  wealth,  up  to  the  natural  limit  of  his  powers 
of  safe  and  healthful  exertion.  He  has  but  one  such  opportunity 
in  his  lifetime,  and  only  the  man  lacking  in  intelligence  or  in 
moral  fiber  will  waste  one  hour  of  such  precious  time.  In  the 
large  universities  and  the  leading  colleges  of  our  time^  tlv^  ^tv^- 
dent  is  perplexed  and  embarrassed  by  the  wealth,  ot  op^ortwuVte^ 
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which  is  presented  him.  He  will  usually  find  that  it  will  require 
very  great  care  and  deliberate  thought  to  make  a  wise  choice  uf 
subjects,  to  adjust  himself  to  a  wise  limitation  of  time,  so  to 
adjust  and  schedule  his  work  and  his  play  as  to  make  each  day 
and  each  college  year  in  maximum  degree  profitable.  This  he 
should  do,  having  in  view  the  common  life,  private  as  well  as 
professional,  and  contemplating  the  utilization  of  that  life  most 
perfectly  in  the  promotion  of  the  highest  interests  of  self,  family, 
friends,  country. 

Thus,  in  summary,  the  ideal  preparation  of  the  aspirant,  pro- 
fessionally, involves  even  a  supervision  of  the  child  in  its  earliest 
efforts  to  obtain  a  knowledge  of  the  outside  world  into  which  it 
has  been  introduced,  a  guidance  of  kindergartner  and  of  the  pupil 
in  the  elementary  schools  in  the  acquirement  of  those  funda 
mental  knowledges  which  furnish  the  means  of  acquirement  of 
all  knowledge,  a  discreet  steering  of  the  course  of  the  older  stu- 
dent in  the  preparatory  schools  and  the  finishing  8ch(»ol  or  the 
college,  and  deliberate,  enrnest  and  careful  choice  of  subjects  of 
study  and  investigation  in  higher  learning;  all  to  the  purpose  of 
insuring  that  no  hour  of  work  shall  be  wasted  by  misappropri- 
ation to  studies  which  have  a  less  value  for  the  ultimate  purpose 
of  the  individual  life  than  others  equally  available. 

Tbo  preparation  of  the  aspirant  to .  professional  standing  and 
(listinfuion,  or  even  to  the  most  modest  sueceBS,  thus  involves 
v>ise  counsel  from  older  and  more  experienced  minds,  from  the 
earliest  to  the  latest  years  of  this  long  apprenticeship. 

Francis  of  Verulani  thought  thus,  and  such  is  the  method  which 
he  dereriiiined  within  himself,  and  which  he  thought  it  concerned 
the  living  and  posterit}'  to  know. 

Heing  convinced,  by  a  careful  observation,  that  the  human 
understanding  perplexes  itself,  or  makes  not  a  sober  and  ad- 
vantajreous  use  of  the  real  helps  within  its  reach,  whence  mani- 
fold i;inoranc<»  and  inconveniences  arise,  he  was  determined  to 
onij>loy  his  utmost  endeavors  towards  restoring  or  cultivating  a 
just  and  legitimate  familiarity  betwixt  the  mind  and  things. 

Jiacoii  savs.  also: 

And  whilst  men  agree  to  admire  and  magnify  the  false  powers 
of  the  mind,  and  neglect  or  destroy  those  that  might  be  rendered 
true,  there  is  no  other  course  \eft  \>wt,  ^\t\i  \^l«s  ^sflisftanoe,  to 
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begin  the  work  anew,  and  raise  or  rebuild  the  sciences,  arts,  and 
all  human  knowledge  from  a  firm  and  solid  basis. 

Nor  is  he  ignorant  that  he  stands  alone  in  an  experiment  almost 
too  bold  and  astonishing  to  obtain  credit ;  yet  he  thought  it  not 
right  t(»  desert  either  the  cause  or  himself,  but  to  boldly  enter  on 
the  way  and  explore  the  only  path  which  is  pervious  to  the  human 
mind.  For  it  is  wiser  to  engage  in  an  undertaking  that  admits  of 
some  termination  than  to  involve  oneself  in  perpetual  exertion 
and  anxiety  about  what  is  interminable. 

Id  the  mechanic  arts,  the  case  is  otherwise  —  these  commonly 
advancing  towards  perfection  in  a  course  of  daily  improvement, 
from  a  rough  unpolished  state,  sometimes  prejudicial  to  the  first 
inventors;  whilst  philosophy  and  the  intellectual  sciences  are, 
like  statues,  celebrated  and  adored,  but  never  advarced;  nay, 
they  sometimes  appear  most  perfect  in  the  original  author,  and 
afterwards  degenerate.  For  since  men  have  gone  over  in  crowds 
to  the  opinion  of  their  leader,  like  those  silent  senators  of  Rome, 
they  add  nothing  to  the  extent  of  learning  themselves,  but  per- 
form the  servile  duty  of  waiting  upon  particular  authors,  and 
repeating  their  doctrines.  v. 

The  end  of  our  new  logic  is  to  find,  not  arguments,  but  arts ; 
not  what  agrees  with  principles,  but  principles  themselves;  not 
probable  reasons,  but  plans  and  designs  of  works  —  a  different 
intention  producing  a  different  effect.^ 

Finally,  the  preparation  of  the  physical  man,  like  the  prepara- 
tion of  the  foundations  of  any  great  architectural  structure,  is 
a  first  and  a  last  essential.  Of  little  value  is  a  noble  conception 
or  a  high  aspiration,  the  noblest  work  of  the  greatest  architect 
or  the  highest  attainments  of  the  greatest  human  genius,  without 
a  solid  and  safe  substructure,  capable  of  supporting  it  at  all 
times,  in  all  weathers  and  in  all  contingencies,  throughout  a 
long  and  constantly  satisfying  life.  Health,  strength,  vigor,  am- 
bition and  high  spirits  are  essential  stratums  in  this  foundation 
of  every  human  structure  of  character  and  value.  The  human 
mind,  the  human  intellect,  the  spiritual  and  the  moral  man,  can 
only  survive  and  properly  flourish  within  a  wholesome  and  vigor- 
ous body-.  So  closely  are  the  mind  and  body  related  that  the 
failure  of  the  one  carries  with  it,  inevitably,  loss  of  efficiency  and 
ultimate  failure  of  the  other.  Every  minutest  defect  of  body 
and  brain  of  the  ph^Taical  man  detracts  from  the  possibilities  of 
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accomplislinient  of  the  highest  and  best  in  the  profusion,  in  the 
home,  in  the  house  of  one's  friend.  No  man  can  do  his  very  best 
as  an  intellectual,  moral,  spiritual  being  without  employing  his 
physical  part  in  its  very  best  estate  in  the  work.  Defect  of  body 
means,  always,  defect  in  the  work  of  the  man,  either  in  quality 
or  in  quantity. 

The  physical  frame  is  a  machine,  a  transformer  of  natural 
energies.  It  is  at  once  a  home  for  the  soul  and  a  wonderful,  an 
intricate  and  mysterious  prime  mover,  an  engine  of  which  the 
motive  forces  are  as  yet  undetermined  and  unmeasured.  We 
know  Ihat  its  perfection  is  essential  to  the  perfection  of  the 
humanity  which  it  incloses  and  of  which  it  is  the  vehicle;  we 
know  that  the  display  of  the  intellectual  and  the  spiritual  power, 
the  genius,  of  humanity  is  dependent  on  the  provision  of  ample 
stored  i)hysical  energy  and  of  efficient  means  of  kinetizing  and 
applying  it  to  the  purposes  of  the  mind  as  well  aa  of  the  body; 
we  know  that  the  animal  machine  is  not  a  heat  engine;  we  think 
it  is  not  an  electrical  generator;  we  are  coming  to  believe  that  it 
is  some  form  of  chemical  motor  —  possibly  one  in  which  the  vital, 
the  i)liysical,  and  specially  the  chemical  and  electrical,  energies 
find  common  source  and  origin  in  a  common  i>oint  of  emanation. 
We  kn(»w  that,  whatever  its  nature  as  a  motor,  it  has  an  inherent 
efficiency  far  superior  to  that  of  any  heat  engine  yet  devised  and 
constructed  by  man.  We  know  that  it  requires  certain  well 
ascertained  elements  as  its  fuel  —  or  food  —  that  it  must  be  kept 
well  within  the  requirements  of  certain  well  established  physical 
laws;  that,  to  maintain  and  promote  its  best  and  highest  work, 
it  uiuH^  be  cared  for  with  scrupulous  attention  to  certain  definite 
hygienic  laws.  We  know  that  the  best  possible,  the  highest  pos- 
sible, can  only  be  attained  by  man  when  this  curious  and  mys- 
terious and  inHe])arable  vehicle  of  the  soul  is  thus  maintained  in 
its  best  estate. 

The  building  of  the  body  —  which  means  the  building  of  the 
brain,  always,  and  just  as  absolutely  —  the  constmction  of  the 
physical  side  of  the  man,  is  actually  a  problem  in  architecture 
and  engineering  and  one,  like  all  such  problems,  capable  of  a 
good  or  a  bad  or  an  indifTerenl,  but  wever  ot  a  ^^eirfect,  solution 
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in  anj  actual  case.  The  building  is  carried  on  by  mysterious 
and  unknown  forces  within  it,  and  we  can  never  touch  them  or 
their  work  without  embarrassment  or  injury  to  both.  We  do, 
however,  kuow  positively  certain  laws  and  their  action  and  cer- 
tain rules  of  procedure  in  the  adjustment  of  exterior  conditions, 
favorably  or  unfavorably,  and  in  supplying  the  necessaries  of 
wholesome  life.  We  know,  in  a  general  way,  what  should  be  the 
methods  of  life,  of  diet,  of  exercise,  of  use  of  powers  of  body  and 
of  mind.  We  know  enough  to  make  the  difference,  in  most  cases, 
between  health  and  disease,  success  and  failui*e  of  the  physical 
man,  and,  in  consequence,  thus  largely  to  determine  the  success 
or  the  failure  of  the  real,  the  intellectual  and  spiritual,  man. 

The  materials  of  the  builder  and  their  preparation  for  use  are, 
on  the  whole,  well  known,  for  best  construction,  and  it  is  well 
established  that  a  frugal  yet  ample  supply  is  essential  of  those 
substances  which  furnish  in  potential  form  the  energy  which  is 
demanded  by  the  animal  machine.  Specially  should  we  avoid 
such  kinds  as  will  clog  the  machine  and  impede  the  evolution  of 
the  potential  energiei?  in  kinetic  form.  These  constitute  main 
conditions  of  production  and  of  maintenance  of  the  maximum 
eificiency  of  the  machine,  and  also  of  its  passenger,  the  inner 
man,  \^ith  whom,  even  in  our  individual  selves,  we  have  so  uncer- 
tain and  so  mysterious  an  acquaintance. 

Man  has  learned  by  scientific  methods  to  identify  and  utilize  a 
vast  number  of  materials  distributed  among  the  various  king- 
doms of  nature,  and  the  physician  and  the  surgeon  are  able  to 
perform  wonders  in  the  maintenance  and  repair  of  this  mysterious 
motor.  Plainness  and  simplicity  of  diet,  frugality  and  main- 
tained efiiciency  of  the  apparatus  of  pi'eparation,  are  thus  re- 
quisites for  highest  attainments,  whether  in  physical  or  in  in- 
tellectual and  moral  and  spiritual  realms,  whether  in  gymnastics, 
in  learning,  or  in  imagination  and  in  spiritual  life.  The  famous 
athlete,  the  great  man  of  science,  the  philosopher,  the  poet  or  the 
divine,  each  and  all  live  a  better  life  and  are  more  perfect  men 
in  proportion  as  they  perfect  the  physical  side. 

Methods  of  life  and  habits  of  body  and  mind  exercise  an 
enormous    influence    on    the    health,    happiness,    capacity    and 
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achievement  of  the  man.  It  is  the  daily  ezjierience  of  every  one 
that  only  when  the  body  is  at  its  best  can  the  mind  and  the  soul 
rise  to  highest  levels.  Keep  the  animal  machine  in  good  order 
and  the  highest  efficiency  of  the  being  dwelling  within  it  is  main- 
tained; and  only  thus  can  efficiency  be  attained  or  maintained. 

The  teachings  of  comparative  physiology,  indicating  what  are 
the  desirable  and  what  the  nndesirable  materials  of  construction, 
and  the  teachings  of  the  natural  instincts  which,  in  the  child  as 
in  the  animal,  reject  harmful  substances,  give  ample  instructions 
to  him  who  seeks,  honestly  and  earnestly,  for  such  knowledge. 
Guided  by  these  precepts,  an  ambitious  and  intelligent  man  can 
usually  find  his  way  safely  and  successfully  through  the  snares 
of  this  world  which  everywhere  trap  the  foolish  and  unwary. 

With  ordinarily  good  physical  health  and  a  good  body  within 
which  to  dwell,  at  the  outset,  the  way  by  which  to  an  approzi- 
mation  of  the  ideal  perfection  of  Agassiz,  the  ^  soul  of  the  sage 
in  the  body  of  the  athlete  "  is  open  to  every  man.  No  aspiring 
and  earnest  youth  need  doubt  which  is  the  proper  course.  The 
way  toward  the  ideal,  the  perfect,  man,  is  open  to  him. 

The  prerequisites  of  a  successful  life  are  health,  strength,  in- 
telligence; power  of  self-control  and  of  self -direction ;  selection 
of  that  profession,  or  that  vocation,  which  gives  largest  oppo^ 
tunity  for  the  peculiar  talents  and  ambitions  of  the  aspirant;  a 
good  general  education;  a  complete  professional  training;  habits 
of  work  and  play  in  due  proportion ;  ability  to  keep  alHreast  of 
the  times,  socially,  professionally  and  generally;  capability  of 
meeting  and  of  making  mutually  helpful  all  people  with  whom 
the  accidents  of  life  bring  one  in  contact  in  social  or  in  profes* 
sional  life;  and  a  good-tern i)ered  persistence  in  making  a  record 
that  shall,  with  its  steadily  lengthening  and  strengthening  chain, 
become  a  constantly  more  and  more  helpful  factor  of  all  success. 

Professional  success  attained,  the  greatest  problem,  that  of 
making  that  success  in  highest  degree  valuable  and  productive^ 
is  one  which  appeals  to  the  thoughtful  man  more  importunately 
than  ever  could  the  problem  of  gaining  a  triumphant  success  in 
any  division  of  tho  jyroat  world  of  humanity.  It  is  not  so  much 
the  anjuii-enieiif  of  wealth,  whether  of  money  or  of  wisdom  or  of 
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fame,  which  must  compel  thought  and  anxious  sleeplessness,  as 
it  is  the  problem  of  investment  and  of  securing  safe  and  satisfac- 
tory returns  on  the  accumulated  and  invested  capital.     If  the 
capital  consists  of  material  wealth,  the  question  how  to  use  it 
for  the  highest  and  best  purposes  becomes  a  serious  one,  and  the 
example  of  the  great  philanthropist  is  studied  to  ascertain  the 
outcome  of  his  endeavor  to  do  most  and  best  with  his  surplus,  to 
ieam  how  far  such  attempts  have  hitherto  proved  successful  and 
how  far  they  have  proved  unfruitful  or  harmful.    If  the  capital 
is  personal  fame  and  power  and  influence,  the  same  question 
comes  up  in  a  modified  form,  and  the  successful  man  is  fortu- 
nate, or  unfortunate,  after  all,  proportionally  as  he  is  able  to 
make  his  fame  and  power  and  influence  felt  for  good  in  the  great 
rorld's  movements. 

The  ultimate  measure  of  the  man,  of  the  woman,  is  the  degree 
of  final  approximation  to  the  success  of  a  Peabody  in  promoting 
education,  of  a  Carnegie  in  giving  men  opportunity  to  learn  and 
to  develop,  of  a  Booker  Washington  in  promoting  the  advance  of 
a  race,  of  a  Roosevelt  in  advancing  the  standard  of  honest  and 
patriotic  i)olitics,  of  a  Rockefeller  in  discreetly  seeking  out  the 
greatest  needs  of  humanity  and  providing  for  their  effective  sup- 
ply,  of  a  Vassar  in  promoting  the  special  care  of  women  in  their 
intellectual  life,  of  any  approximation  gained  for  self  and  others 
to  a  higher  life  in  wisdom  and  learning,  in  knowledge  and  culture. 
The  prerequisites  of  success  are  the  perfect  training  of  the 
body,  brain  and  soul;  the  methods  are  scientific,  in  education, 
in  training  and  .in  practice.    The  resultant  form  is  a  speciflc  type, 
a  species.    The  results  of  the  work  are  as  speciflc,  in  every  pro- 
fession; usually  meaBured,  crudely,  by  accumulated  capital,  in 
form  of  learning,  of  skill,  of  property;  but  its  use  is  ever  the 
same,  its  abuse  usually  common  to  all  forms.     Its  use  is  the 
elevation  and  upbuilding  of  humanity,  its  abuse  self-gratiflcation ; 
its  glory  is  seen  in  the  progress  of  mankind. 
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Tuesday  afternoon 

SECTION  MEETINGS 

Section  A.     PHYSICS  AND  CHEMISTRY 

A   SECOND  YBAK  COURSES   IK    PHYSICS   FOR  THB2   HIGH   SOHOOIi 

BY    PROF.    ERNEST   R.    VON    NAEU)ROFF^   ERASMUS    HALL    HIGH    SCHOOL, 

BROOKLYN 

Mr  Chairman  and  Members  of  the  Physics  Section:  I  think  we 
all  feel  much  gratified  by  the  progress  during  the  last  15  years 
that  physics  has  made  in  the  secondary  schools.  Not  merely  have 
a  great  many  schools  added  physics  to  their  curriculums,  but  the 
manner  of  teaching  the  subject  is  in  some  respects  greatly  im- 
proved. Where  formerly  the  dependence  was  mostly  on  the  text- 
book, we  now  see  well  equipped  laboratories  and  often,  in  addi- 
tion, an  ample  set  of  lecture  apparatus  in  the  hands  of  a  skilful 
teacher.  But  these  new  facilities  carry  with  them  certain  draw- 
backs. When  out  of  five  periods  a  week,  two  periods  are  devoted 
to  laboratory  work,  and  one  to  the  experimentally  illustrated 
lecture,  there  are  left  only  two  periods  in  which  to  discuss  all 
that  was  discussed  in  former  years,  together  with  the  added 
material  presented  in  laboratory  and  lecture.  The  natural  result 
of  all  this  is  that,  in  order  to  do  good  work,  we  find  it  necessary 
to  cut  out  an  immense  amount  of  most  interesting  and  important 
material.  Indeed,  there  is  scarcely  enough  time  in  two  periods  a 
week  for  one  year  to  do  much  more  than  thoroughly  discuss  the 
work  of  the  laboratory  and  the  lecture.  And  now  in  addition  to 
this  neglect  of  the  old  good  things,  is  the  enforced  neglect  of  the 
new  good  things.  We  are  utterly  unable  with  the  time  at  our 
disposal  really  to  teach  anything  of  modem  discoveries  and 
inventions.  We  may  perhaps  rush  in  a  few  of  these — the  dynamo 
and  telephone,  wireless  telegraphy  and  Roentgen  raye,  etc., 
but  there  is  no  time  to  give  them  more  than  a  superficial  dis- 
cussion. 

Well,  the  boy  who  wants  more  may  possibly  go  to  college. 

How  will  he  fare  there?     Generally  pretty  poorly.     Very  few 

colleges  offer  more  than  two  years  of  undergraduate  work  in 

phyaicB,  and  the  work  of  tte  tost  of  these  years  is  generally 
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i    based  on  the  assumption  that  the  pupil  has  come  to  the  subject 
for  the  first  time.    Even  in  several  of  our  larger  universities  the 
first  year  of  physics  is  a  superficial  course  of  only  three  hours 
a  week  without  laboratory  work.    And  most  disappointing  in 
this  r^ard  are  the  poor  opportunities  offered  by  the  technical 
schools.    There  physics  is  narrowed  down  to  its  technical  as- 
pects— electricity  means  generators  and  electric  measurements, 
heat  means  the  steam  engine,  light  means  optical  instruments 
and  sugar  analysis. 

I  believe  that  every  teacher  of  physics  should  be  a  physicist. 
If  we  are  to  impress  our  pupils  with  the  beauty  and  grandeur 
of  natnre's  laws,  we  ourselves  should  be  familiar  with  that 
beauty  and  grandeur.  Now,  how  shall  a  young  man  properly 
equip  himself  to  be  a  good  physics  teacher?  Or,  suppose  a  boy 
has  grown  enthusiastic  over  his  study  of  physics,  and  longs  to 
devote  his  life  to  it;  what  advice  can  we  give  him?  If  it  were 
almost  any  other  subject,  as  Latin  for  example,  it  would  be  easy 
enough.  Let  him  take  four  years  of  Latin  in  the  high  school, 
four  more  years  at  college,  and  several  years  of  postgraduate 
work.  If,  added  to  this,  he  can  supply  native  talent,  he  has  a 
good  chance  of  amounting  to  something.  With  many  other  sub- 
jects he  would  have  an  equally  good  opportunity;  but  with 
physics  it  is  only  intellectual  starvation.  The  present  state  of 
affairs  is  a  disgrace  to  the  scientific  spirit  of  this  age.  A  boy, 
starting  out  to  be  a  physicist,  should  have  fully  as  good  an  op- 
portunity to  realize  this  ambition  as  with  any  other  ambition 
fostered  by  our  schools.  Just  as  he  may  elect  at  high  school 
three  years  of  Greek,  or  of  mathematics,  or  of  history,  so  he 
should  have  the  privilege  of  electing  thi'ee  years  of  physics. 

Of  «:ourse,  we  can  not  expect  to  secure  this  immediately,  but  I 
believe  the  time  is  ripe  for  at  least  a  second  year  of  physics  as 
an  elective.  What  a  glorious  fund  of  suitable  material  is  ready 
at  hand — polarized  light,  the  diffraction  of  light,  spectros  copy; 
the  properties  of  vapors  and  solutions;  the  energy  relations  of 
heat,  the  spheroidal  state,  and  radiant  heat;  the  acoustics  of 
mosica]  instruments^  and  the  phenomena  of  high  frequency  sound 
waves;  the  laws  ot  electroljBiB,  the  laws  of  electrom^giveW^ 
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induction,  the  mutual  action  of  currents,  the  properties  of  Hert- 
zian waves,  Roentgen  rays,  and  radium  rays;  surface  tension 
and  the  general  subject  of  vibration  and  wave  motion,  etc. 
What  broad  fields  lie  before  us !  Without  taking  up  a  single  idea 
that  is  advanced  in  the  sense  of  being  difQcuIt,  or  merely  mathe- 
maticnl,  there  is  enough  of  important  material  to  keep  a  high 
school  boy  busy  fully  four  years. 

How  shall  we  get  this  second  year  of  physics?  I  believe  that 
in  this  world  we  can  get  practically  anything  we  want.  The  only 
condition  is  that  we  shall  really  want  it,  and  that,  wanting,  we 
shall  go  to  the  trouble  of  asking  for  it — asking  for  it  persistently 
and  wisely.  Those  who  hold  position  above  us  are  ever  ready 
to  do  a  good  thing,  but  they  wish  to  be  assured  that  it  is  really 
a  good  thing  that  we  ask  of  them,  and  that  we  are  thoroughly  in 
earnest. 

What  is  the  outlook?  Partly  unfavorable  and  partly  favor- 
able. Many  colleges  do  not  accept  two  years  of  physics  as  part 
of  their  entrance  requirements.  This  must  be  remedied,  for 
we  can  scarcely  expect  a  pupil  to  endanger  his  college  entrance 
by  devoting  extra  time  to  a  subject  that  will  not  count.  On 
the  otluT  hand.  sev(»i*al  universities  do  accept  two  years  of 
physics;  and  yet  with  some  of  these  the  terms  for  the  second 
year  are  rathcT  unr(^asonable  and  almost  prohibitory.  For  ex- 
ample, Columbia  and  Harvard  demand  for  the  second  year  a 
course  that  shall  include  at  least  60  experiments.  It  seems  to 
me  that,  if  we  f(»el  crowded  with  40  experiments  of  a  very 
elementary  and  crude  character,  we  should  feel  ourselves  in  a 
worse  plight  with  GO  experiments  of  an  advanced  and  precise 
character.  It  is  likely  that  a  course  carried  out  on  such  a  basis 
and  with  the  standard  time  allotment  of  a  period  a  day,  would 
mean  little  more  than  goinj^  through  motions.  It  would  in  fact 
be  more  reasoiiabh*  and  more  likely  to  produce  a  balanotnl 
roiirse  to  deinaiid  fnrcr  than  40  experiments.  This  is  another 
matter  to  be  rcaiiedied. 

However,  very  much  in  our  favor  is  the  definite  expression 

with  regard  to  two  years  of  a  science  made  by  the  committee 

on  college  entrance  requirements  of  the  National  Educational 

AssociRtion.    In  resolution  10  tVve  commvUe^  t^'^tXa^^VAV^^^s: 
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That  in  general  we  recognize  in  schools  the  admissibility  of  a 
second  year  in  advanced  work  in  the  same  subject,  instead  of  a 
second  year  in  a  related  subject;  for  example,  two  years  in 
biology  instead  of  one  year  in  biology  and  one  year  in  chemistry, 
where  local  conditions  favor  such  an  arrangement. 

I  presume  that  in  localities  not  favored  by  a  superabundance 
of  funds  the  cost  of  apparatus  for  a  second  year  of  physics 
would  appear  to  be  a  considerable  obstacle.  It  is  true  that  for 
advanced  experiments  expensive  pieces  of  apparatus  are  often 
necessary.  But,  as  an  offset  to  this,  we  must  bear  in  mind  that 
the  pupils,  having  already  passed  through  the  subject  once,  may 
with  very  slight  inconvenience  take  up  their  laboratory  work  at 
almost  any  point.  This  consideration,  together  with  another, 
that  for  the  first  few  ternuB  the  classes  will  not  be  large,  makes 
it  evident  that  it  will  be  unnecessary  to  estimate  on  more  than 
one  set  of  apparatus  for  each  experiment,  instead  of  on  as 
many  sets  as  there  are  pupils  in  the  class,  a  practice  common 
with  first  year  physics.  Besides,  having  secured  a  few  standard 
pieces  of  a  high  order,  a  teacher  who  understands  the  use  of 
tools  will  have  little  trouble  in  arranging  a  generous  set  of 
excellent  experiments. 

Lastly,  how  shall  we  begin  our  campaign?  We  ought  to  get 
our  ideas  into  a  very  definite  shape.  Perhaps  this  can  best  be 
done  by  the  preparation  of  an  outline  of  a  course  suitable  for 
a  second  year  of  physics  in  the  high  school.  This  outline  ought 
to  be  prepared  with  the  cooperation  of  the  colleges,  with  a  view 
to  their  acceptance  of  it  in  their  requirements.  When  that 
much  is  accomplished,  we  ought  to  endeavor  to  have  brought 
about  a  uniformity  in  the  undergraduate  courses  of  the  colleges 
throughout  the  country,  and  a  correlation  of  these  courses  with 
those  given  in  the  high  school.  Then,  when  a  boy  enters  col- 
lege with  one  year  of  physics,  he  may  go  on  from  that  point 
without  having  to  repeat  with  no  greater  thoroughness  what 
he  has  already  done.  And,  if  the  boy  enters  with  two  years  of 
physics,  he  may  immediately  go  on  with  the  third  year  in 
college. 

In  conclusion  I  should  like  to  say  a  word  regarding  my  o'tNii 
experience  with  a  second  year  of  physics.    A.  lew  tetxna  ^\|,o, 
wlien  we  began,  the  claeseB  were  very  small  —  tYve  ftt^\.  le^xsi 
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the  class  had  only  six  pupils.  The  nnmbers  have  increased  till 
last  term  our  class  numbered  17.  Were  it  not  for  the  matter 
of  counts  at  graduation  and  college  entrance,  this  number  would 
soon  be  doubled.  In  fact,  the  interest  taken  in  the  second  year 
is  considerably  greater  than  in  the  first  year.  Of  course  this 
is  partly  due  to  the  fact  that  only  interested  pupils  elect  the 
second  year,  but  it  is  largely  due  to  the  fact  that  the  subject 
of  physics  itself  grows  more  and  more  wonderful  as  we  pursue 
it  more  and  more  deeply. 

Section  B.    BIOLOGY 

The  section  was  called  to  order  by  J.  E.  Kirk  wood.  He  stated 
that  Miss  Elizabeth  M.  Meserve,  of  Utica,  who  was  to  give  the 
first  paper,  was  detained  at  home  by  illness.  Hep  topic  was 
"  Shall  the  Extended  Work  in  Botany  be  made  Equal  to  the 
First  and  Second  Year  of  College?  -'  As  her  paper  was  not  at 
hand,  Professor  Kirkwood  presented  his  paper. 

THR  VAL.UE:  OF  RUSBAKCH  IN  BOTANY 

BY    PROF.    J.    E.    KIRKWOOD,    STRAOUSB   UNIVERSITY 

It  is  hardly  necessary  at  this  day  and  age  to  discuss  the 
merits  of  research  for  its  own  sake,  in  any  science,  but  I  take 
it  that  our  interests  may  be  properly  directed  to  the  value  of 
research  work  in  botany  from  the  standpoint  of  the  teacher,  or, 
as  perhaps  it  would  be  better  put,  the  value  of  research  work  in 
botany  as  a  training  for  the  botanical  teacher.  This,  it  would 
appear,  is  a  pertinent  subject  at  the  present  time  and  one  which 
deserves  more  attention  than  is  bestowed  on  it  The  questiim 
might  be  put  in  still  another  and  more  general  way:  Is  the 
work  of  investigation  th(^  method  of  preparation  best  adapted 
to  lit  the  teacher  to  enter  on  the  work  of  teaching  in  colleges 
and  high  scliools,  and,  having  entered  on  it,  is  it  the  best  means 
of  increasing  his  efficiency? 

I  had  hoped  that  the  discussion  of  this  important^  question 

would  be  assigned  to  some  one  better  qualified  than  myself,  by 

reason  of  a  larger  exi)erience  and  a  broader  knowledge,  to  set 

forth  the  merits  of  the  case;  but  it  shall  be  the  aim  of  this 

paper  to  be  suggestive  rather  tY\an  vi\^acV\Q/\\i\\i^\iQ>\fetWt  It 
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may,  by  inducing  discussion,  bring  out  the  thoughts  and  ideas 
of  others. 

Inasmuch  as  the  purpose  and  advantages  of  botanical  in- 
struction are  essentially  the  same,  from  the  pedagogic  point  of 
view,  as  those  of  other  branches  of  natural  science,  what  is  said 
here  in  regard  to  the  merits  of  research  work  will  in  a  measure 
apply  to  the  other  branches  as  well.  If  we  bear  in  mind  the 
end  and  aim  of  science  teaching  at  the  present  time  and  the 
requisite  qualities  and  qualifications  of  the  science  teacher,  we 
shall  be  in  a  better  position  to  consider  the  best  means  for  his 
preparation. 

Where  it  is  not  a  required  subject  in  the  curriculums,  stu- 
dents may  elect  botany  from  a  desire  to  know  something  about 
it  or  through  a  love  of  it  from  a  previous  acquaintance  with 
some  of  its  phases.  Aside  from  the  mere  acquisition  of  facts, 
the  names  of  plants,  some  degree  of  familiarity  with  their  struc- 
ture, habits  and  relationships,  which  is  well  enough  as  far  as 
it  goes,  we  must  not  lose  sight  of  the  fact  that  the  means  used 
to  obtain  this  end,  if  properly  employed,  afford  results  of  far 
greater  importance.  I  need  not  at  this  point  dwell  on  the  value 
of  botanical  study  as  a  means  of  training  the  inductive  facul- 
ties, nor  on  the  importance  of  that  mental  virtue  which  is  shown 
by  the  ability  to  investigate  and  interpret  the  concrete.  The 
ability  to  classify  facts  Und  to  recognize  their  sequence  and 
relative  significance  is  still  of  less  importance  to  the  world  at 
large  than  is  the  habit  which  the  practice  forms.  The  habits 
of  thought  or  the  scientific  frame  of  mind  acquired  in  the  study 
of  modern  science  will  be  carried  into  other  walks  of  life,  into 
the  solution  of  social,  economic  and  moral  problems.  Professor 
Pearson  states  the  position  admirably  in  the  following  words: 
"Modern  science,  as  training  the  mind  to  an  exact  and  impartial 
analysis  of  facts,  is  an  education  specially  fitted  to  promote 
sound  citizenship."  Then  it  appears  that  the  office  of  the 
teacher  of  botany  should  be  that  of  a  guide  to  the  knowledge 
of  the  subject,  rather  than  a  mere  source  of  information;  one  to 
emphasize  the  method  rather  than  the  material  of  his  science. 
In  view  of  the  end  and  aim  of  botanical  teaching,  t\\o  cvwwWWvi^ 
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and  qualifications  of  the  teacher  are  apparent.  He  must  him- 
self be  a  student,  and  master  of  the  scientific  method.  The 
prime  requisites  of  the  successful  teacher  everywhere  may  be 
stated  as  follows:  (1)  a  teaching  personality,  (2)  scholarship, 
(3)  proficiency  in  the  arts  of  teaching.  As  to  the  teaching  pe^ 
sonality  nothing  need  be  said  here.  It  is  an  innate  quality  and 
can  not  be  acquired,  therefore  it  is  outside  the  influence  of  re- 
search work  in  the  training  of  the  teacher. 

Having  thus  pointed  out  the  aims  of  the  work  and  the  requi- 
site qualities  of  the  teacher,  we  may  now  consider  the  ques- 
tion as  to  how  these  ends  are  to  be  achieved  by  research  work. 
We  may  consider  first  the  value  of  research  to  the  student  who 
is  contemplating  teaching  as  a  profession,  and  here  I  have  ref- 
erence particularly  to  the  graduate  student  who  is  presumably 
a  candidate  for  the  doctor's  degree.  The  majority  of  the  can- 
didates for  the  doctor's  degree  in  the  biologic  sciences  event- 
ually become  teachers  either  in  colleges  or  secondary  schools; 
we  may  add  also  that  in  the  majority  of  cases  both  the  can- 
didates and  the  faculties  which  grant  the  degrees  regard  the 
course  of  study  which  the  candidates  have  pursued  as  ample 
preparation  for  the  work  of  teaching.  On  obtaining  the  degree, 
the  int(*ndiu^  teacher,  if  he  is  so  fortunate  as  to  find  a  position, 
enters  on  his  vocation.  Whether  or  not  he  is  prepared  at  this 
time  must  be  determined  largely  by  the  requirement  for  the 
decree  as  laid  down  by  the  university  where  it  is  granted. 

It  is  p^nerally  true  that  the  doctor's  degree  is  given  for  a 
course  of  study  iuvolving  a  considerable  amount  of  original  in- 
vestigation. So  much  stress  is  usually  laid  on  this  feature  of 
the  work  that  the  candidate  is  impelled  to  give  all  pOBsible  time 
to  it  to  the  neglect  of  other  things.  So  it  comes  about  that  the 
training  of  the  teacher  at  the  university  amounts  to  a  course  in 
research  and  in  little  else.  Unless  he  has  acquired  an  extensive 
general  knowledge  of  the  subject  prior  to  his  registration  for 
the  degree,  he  is  not  likely  to  have  it  now,  and  the  result  is 
that  he  usually  finds  himself  face  to  face  with  his  professional 
work  with  little  preparation  for  it.  He  has  acquired  an  elab- 
orate special  knowledge  of  some  particular  phase  of  the  snb- 
ject,  but  IB  deficient  in  any  broad  kuo^X^d^^  ol  \Xi^  %fStf^^^  w 
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of  cognate  subjects,  to  say  nothing  of  the  pedagogy  of  the 
subject  which  he  proposes  to  teach.  He  finds,  when  he  comes 
to  teach,  that  he  still  has  his  preparation  to  get.  He  has  de- 
voted most  of  his  attention  to  the  preparation  of  a  thesis.  For 
this  often  an  immense  amount  of  time  has  been  consumed  in 
the  mere  mechanical  work  and  technic  of  investigation,  which 
have  afforded  no  particular  educational  value.  The  educational 
value  of  the  research  itself  is  lessened  by  the  pressure  under 
which  he  is  often  obliged  to  work.  If  a  poor  man,  the  amount 
of  time  that  he  can  spend  at  the  university  is  necessarily 
limited,  and  the  desire  to  obtain  his  degree  and  find  a  situation 
often  leads  to  the  temptation  to  conclude  l^is  work  with  hasty 
and  incomplete  results.  It  has  been  well  said  that  'Mt  may 
take  several  years  for  this  misfit  teacher  to  adjust  himself  to 
his  proper  environment  and  discover  that  it  is  worth  more  to 
be  a  good  neighbor  and  a  useful  man  in  the  community  than 
to  be  known  in  Germany." 

It  is  not  our  intention  or  desire  to  depreciate  the  value  of 
research  either  for  discovery  or  training.  The  position  taken 
is  simply  this,  that  research  work  as  required  for  the  doctorate 
18  in  itself  an  inadequate  preparation  for  the  work  of  teaching. 
A  thorough  general  knowledge  of  the  major  and  kindred  sub- 
jects ought  first  to  be  obtained  and  the  research  requirement 
not  omitted,  though  perhaps  the  quantity  somewhat  lessened. 
Too  early  specialization  is  largely  the  outgrowth  of  a  demand 
which  is  in  itself  just,  viz,  that  the  botanist,  to  gain  recognition 
as  such  from  the  botanical  fraternity,  must  contribute  some- 
thing of  value  toward  the  development  of  his  chosen  science. 
It  would  seem  to  me  that  early  specialization  is  not  so  much  to 
be  deplored  if  the  investigator  intends  to  give  his  life  to  that 
work  alone,  for  his  time  at  best  is  limited,  but  that  the  work 
ji  the  teacher  would  be  better  by  reason  of  the  broader  scholar- 
ihip.  This  is  specially  true  of  the  college  teacher,  under  whose 
iirection  must  come  the  more  advanced  and  more  technical 
[)art8  of  the  work. 

Knowledge  of  subject-matter  is  one  of  the  prime  requisites 
)f  a  succeMful  teacher,  yet  in  some  parts  there  is  a  t^ikd^iie.^ 
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to  subordinate  scholarship  to  method.  It  is  probable  that  more 
failures  in  teaching  are  attributable  to  ignorance  of  the  subject- 
matter  than  to  any  other  cause.  This  is  not  inconsistent  with 
what  was  said  above,  that  the  teacher  should  emphasi:^  the 
method  rather  than  the  material.  It  matters  not  so  much  that 
the  student  be  in  his  earlier  work  made  familiar  with  a  large 
quantity  of  material  as  that  he  employ  the  truly  scientific 
method  in  the  study  of  what  he  has.  Nevertheless,  the  most 
efficient  teacher,  other  things  being  equal,  is  the  one  whose 
grasp  of  the  whole  subject  is  the  most  comprehensive.  Nor,  on 
the  other  hand,  can  we  agree  entirely  with  those  who  maintain 
that,  if  an  instructor  is  conversant  with  his  subject,  he  can  suc- 
cessfully teach  it.  Such  a  conception  accounts  for  much  of 
the  poor  teaching  done  in  colleges  and  universities.  It  suffices 
not  for  the  teacher  that  he  supplied  himself  with  a  knowledge 
of  methods  to  the  neglect  of  the  facts  of  the  science.  Strength 
and  ease  in  the  presentation  of  the  subject  can  not  come  with- 
out familiarity  with  the  science  (though  they  do  not  always 
come  with  it),  and  such  familiarity  can  come  only  with  the 
possession  of  an  ample  store  of  knowledge.  When  a  compre- 
hensive knowh^dge  of  the  facts  of  the  science  has  become  prac- 
tically a  \>i\vt  of  the  teacher's  own  mind,  it  will  contribute  far 
moro  1o  liis  ofTiciency  than  any  elaborate  pedagogic  theories. 

It  is.  then,  hardly  possible  that  the  teacher,  working  under 
the  present  research  method  in  the  university,  supply  himself 
in  any  reasonable  time  with  a  scholarly  equipment  that  should 
b(^  his  when  he  enters  on  his  life  work.  The  time  allotted  for 
preparation  is  entirely  inadequate  to  the  obtaining  of  such 
scholarship  by  research  excursions  into  every  branch  of  the 
science. 

If,  then,  the  early  research  work  is  not  calculated  to  produce 
the  best  scholarship,  in  what  may  we  look  for  its  advantages? 
Where  will  its  beneficent  results  be  shown  in  the  preparation 
of  the  teacher?  I  would  say  in  the  arts  of  teaching.  I  hope  1 
shall  not  seem  inconsistent  with  my  previous  position  in  urging 
the  advantages  of  research  in  its  influence  on  the  character  and 
efficiency  of  the  teacher.    They  can  hardly  be  overestimated. 
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The  teacher's  training,  it  is  needless  to  say,  does  not 'end 
when  his  active  work  begins.  He  is  adding  to  his  preparation 
by  continued  study  and  experience.  He  must  grow  with  his 
years  in  scholarship  and  in  character.  If  he  allows  the  routine 
of  his  duties  to  absorb  all  his  time,  he  inevitably  degenerates 
from  the  teacher  into  the  pedagogue.  Says  Professor  Chit- 
tenden, "The  teacher  of  science  who  is  content  to  devote  him- 
self entirely  to  the  exposition  of  that  which  is  known  will  never 
make  an  ideal  teacher."  He  must  always,  as  far  as  the  time  is 
honestly  his,  be  an  investigator. 

The  successful  investigator  must  necessarily  have  reached 
the  outposts  of  knowledge  in  the  particular  lines  in  which  he 
has  worked,  and  the  presentation  of  the  subject  in  his  classes 
will  receive  a  vigor  and  breadth  of  treatment  hardly  attainable 
by  any  other  means.  Not  so  much  from  the  knowledge  obtained 
as  from  the  method  of  its  treatment.  He  is  better  able  to  draw 
sharp  distinctions  between  what  is  established  and  what  is 
theoretic,  he  is  less  dogmatic,  and  his  treatment  of  the  subject 
fresher  and  more  attractive  if  he  is  contributing  to  its  progress. 
If  any  of  his  preparation  has  been  the  carrying  out  of  a  piece 
of  research  work  to  a  satisfactory  conclusion,  he  must  have 
mastered  in  a  measure  the  scientific  method  of  study.  He  has 
become  familiar  with  the  procedure  by  which  he  has  first 
grasped  the  facts  of  the  subject,  then  the  principles  deduced 
from  their  proper  classification,  followed  the  development  of 
the  subject  through  a  voluminous  literature  and  brought  all 
into  the  proper  relation  in  the  completed  work. 

No  research  in  the  true  sense  of  the  term  can  be  conducted 
without  the  attempt  at  a  fair  and  impartial  judgment  of  facts, 
and  no  one  can  continue  to  investigate  in  this  spirit  without 
its  influence  being  manifest  in  his  own  character.  From  his 
knowledge  of  the  known  as  a  vantage  ground  he  must  push  off 
into  the  unknown.  He  is  no  longer  passive  but  active;  be  be- 
comes participative  in  activities  where  he  has  hitherto  been  a 
spectator;  launching  out  on  his  own  responsibility,  he  assumes 
new  relations  with  the  world  of  science.  All  this  tends  to  the 
development  of  moral  courage  and  of  endurance.  In  the  re- 
ward of  patient  research,  there  is  a  feeling  of  conMeikee  -^XAOa. 
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begets  strength,  at  the  same  time  it  enforces  humility  and  dis- 
courages arrogance.  When  an  investigation  beset  bj  ob- 
stacles is  carried  through  to  a  final  conclusion,  there  is  at  least 
the  sense  of  having  achieved  a  definite  and  worthy  purpose. 
The  satisfaction  of  having  solved  some  problem  before  unsolved, 
of  having  contributed  to  the  knov^ledge  of  the  world  is  a 
stimulus  to  the  productive  powers.  Bj  overcoming  unexpected 
obstacles  in  the  work  he  is  trained  in  resaurce  and  self-reliance; 
by  the  classification  of  the  facts  and  in  bringing  into  proper 
relation  with  his  own  work  the  work  of  others,  he  is  trained  in 
critical  ability  and  coordination;  in  the  placing  of  his  own  work 
in  proper  form  for  publication  he  is  trained  in  construction  and 
expression.  In  proportion  as  he  studies  aright  does  he  become 
possessed  of  a  scientific  frame  of  mind.  He  acquires  that  whole- 
some skepticism  which  applies  to  all  things  the  test  of  reason. 
In  this  I  mean  the  spirit  of  inquiry  which  seeks  the  explanation 
of  phenomena  in  facts  and  will  not  be  satisfied  till  it  is  found. 

It  is  the  carrying  of  the  research  methods  into  the  work  of 
instruction  that  is  the  most  direct  and  noticeable  result.  In 
the  laboratory  exercise,  in  the  lecture,  in  the  demonstrations 
and  discussions,  its  influence  is  felt.  As  the  most  logical 
method  it  is  the  most  effective  and  productive. 

The  presentation  of  facts  and  principles  in  the  classroom  will 
be  successful  in  proportion  as  the  scientific  method  is  employed. 
There  is  here,  therefore,  the  demand  for  a  mind  which  is  capable 
of  rorrelating  facts  and  presenting  them  in  the  clearest  possible 
iiiiiniK  r.  More  in  this  line  is  demanded  of  the  teacher  in  sec- 
ondnry  schools  than  of  the  college  professor.  College  students 
an*  to  some  extent  able  to  sort  over  and  rearrange  a  mass  of 
material  thrown  down  before  them.  To  younger  students  the 
subject  must  be  presented  with  the  bearings  and  relations  of 
its  facts  and  principles  more  clearly  apparent.  In  one  direc- 
tion is  the  scientific  fi-anu^  of  mind  manifest  in  the  teacher's 
independence,  freedom,  we  may  say,  from  the  rule  of  the  book. 
With  the  primary  sources  of  botanical  knowledge  all  about  him, 
he  seeks  for  truth  in  nature  rather  than  the  printed  jmge.  It 
is  again  obedience  to  Agassiz/s  old  motto  "Study  nature,  not 
books."    It  is  less  of  the  book  and  more  of  the  laboratory,  less 
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of  pedantry  and  more  of  those  influences  which  enlarge  the  sym- 
pathies and  broaden  the  mind.  They  are  ^*  iron-clad  in  book- 
ishness  "  said  one  of  our  well  known  professors  of  botany  in 
his  characterization  of  some  of  the  present  day  science  teach- 
ers. While  it  is  true  that  the  teacher  of  botany  can  not  have 
at  his  disposal  the  time  or  the  means  to  verify  by  actual  ex- 
periment any  considerable  fraction  of  facts  contributed  by 
authors  and  must  of  necessity  take  many  things  on  authority, 
yet  this  will  be  cautiously  done.  To  one  who  searches  out  the 
literature  bearing  on  many  problems  of  biologic  science,  the 
dangers  of  relying  on  authority  will  be  apparent  in  the  varying 
and  conflicting  statements  which  he  will  meet  in  the  contribu- 
tions from  even  authoritative  sources. 

What,  now,  may  be  said  of  the  influence  of  research  outside 
of  the  more  subjective  phases  which  we  have  just  been  consider- 
ing? What  is  said  here  may  apply  more  particularly  to  the 
college  teachers  than  to  those  of  the  high  schools.  American 
universities  and  colleges  are  adopting  more  and  more  the  Ger- 
man practice  of  inviting  to  their  professorships  only  such  men 
as  have  achieved  some  distinction  through  their  personal  con- 
tributions to  knowledge.  As  the  prestige  and  power  of  the 
university  are  in  direct  ratio  with  the  degree  to  which  it  be- 
comes a  center- for  the  dissemination  of  learning,  so  the  reputa- 
tion and  influence  of  the  professor  are  largely  measured  by  the 
fxtent  of  his  productive  authorship.  While  there  is  as  much 
need  in  the  high  schools  as  in  the  colleges  for  the  investigating 
teacher,  there  is  a  probability  that,  if  he  becomes  well  and 
favorably  known  by  his  researches,  he  will  soon  be  called  to  the 
college  work. 

It  is  evident  that  the  usefulness  of  the  college  teacher  is 
largely  dependent  on  the  extent  of  his  reputation  in  his  chosen 
acience,  not  only  as  shown  by  the  number  of  students  who  come 
under  his  immediate  direction  but  also  by  the  influence  which 
he  wields  outside  of  the  university.  The  eflBciency  of  his  teach- 
ing will  be  largely  due  to  the  confldence  and  enthusiasm  which 
he  has  been  able  to  create  in  his  students;  this  confidence  and 
enthusiasm  may  be  due  to  the  reputation  which  he  has  as  an 
investigator.  There  are  some  professors,  not  investigators, 
who  are  able  by  reason  of  a  contagious  enthusiasm  to  bt\w^  ^ 
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considerable  number  of  Btudents  under  their  influence,  but  the 
fact  that  the  student  under  such  an  influence  rarely  gains  a  cor 
rect  perspective  in  his  view  of  the  subject  robs  their  work  of 
what  ought  to  be  its  chief  pedagogic  merit.  The  teacher  who 
fails  in  this  end  fails  in  his  duty  to  the  student  and  to  society. 

In  conclusion,  therefore,  it  would  seem  that  the  interest  of 
the  botanical  teacher  would  be  best  served,  flrst,  by  the  acquisi- 
tion of  a  proper  and  comprehensive  view  of  his  chosen  science 
to  tho  end,  scholarship;  and,  secondly,  by  the  application  to  re- 
search as  a  means  of  broadening,  refining  and  elevating  his 
mental  faculties,  that  the  arts  of  teaching  may  be  more  effect 
ual.  In  this  way  he  not  only  achieves  a  personal  advantage 
but  also  serves  society  more  efQciently. 

Dr  C.  S.  Oager — The  preparation  of  a  science  teacher  does  not 
seom  to  me  to  require  the  pursuance  of  research  work  that  con- 
cerns itself  with  the  investigation  of  absolutely  new  truth.  The 
term  "  research "  may  be  applied  in  a  relative  sense  to  work 
new  to  the  student  himself,  but  not  new  to  science.  The  sub- 
jects for  investigation  may  just  as  well  deal  with  facts  of  prac- 
tical value  in  his  life  work  as  to  comprise  some  very  limited 
field  of  knowledge  which  will  never  be  of  use  to  him.  M} 
opinion  differs  quite  radically  from  the  paper  on  another  point. 
Failures  in  teaching  do  not  seem  to  me  in  any  large  degree 
ascribable  to  ignorance  of  the  subject-matter  to  be  taught.  The 
lamentable  lack  is  in  methods  of  teaching.  Cases  are  very 
common  like  that  of  an  elementary  biology  teacher  in  this  State 
who  has  a  doctor's  degree  and  who  has  pursued  postgraduate 
work  in  two  universities.  Yet  he  was,  as  the  saying  is,  "  stood 
on  his  head  in  the  waste  basket." 

Prof.  H.  J.  Schmitz — Lack  of  subject-matter  and  lack  of  method 
very  often  work  together  to  make  an  unsuccessful  teacher.  Of 
the  two,  I  agree  with  Dr  Oager  that  lack  of  method  ifi  the  most 
fruitful  source  of  failure. 

Horatio  M.  Pollock — A  teacher  of  science  is  certainly  a  better 
teacher  because  of  researcli.  It  gives  him  an  enduring  interest 
in  his  subject.  He  has  the  respect  of  his  pupils  because  he  has 
investigated  his  subject  beyond  the  domain  of  the  textbooks. 
They  are  influenced  and  encouraged  to  imitate  his  thoroughness. 
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I        Besearch  work  need  not  and  should  not  be  so  narrow  in  scope 
I    as  is  often  the  case.    Zoology,  for  instance,  should  not  be  in- 
f    Testigated  to  the  entire  exclusion  of  botany.     It  is  taken'  for 
granted  that  the  teacher  must  have  power  to  influence  and  con- 
trol his  pupils,  whatever  his  training  has  been. 

Prof.  A.  D.  Morrill — Mr  Kirkwood's  statement  as  to  the  pre- 
requisite of  research  work  seems  to  me  particularly  well  chosen. 
A  broad  and  thorough  preparation  of  the  subject  should  be  as- 
sured before  research  is  thought  of.  There  is  a  considerable 
tendency  so  to  extend  the  time  allotted  to  research  that  some 
fundamental  divisions  of  the  science  are  crowded  out. 

The  spirit  of  research,  not  the  fact,  is  the  primary  end  in  the 
preparation  of  the  science  teacher.  Its  purpose  is  to  give  him 
a  point  of  view.  He  learns,  incidentally,  the  difference  between 
textbook  statements  and  absolute  fact.  His  own  experience 
helps  him  to  understand  the  author's  difficulty  in  obtaining 
knowledge  at  first  hand  and  makes  him  charitable  and  fair  in 
his  judgment  of  textbooks. 

Professor  Heusted — I  do  not  think,  with  Dr  Gager,  that  "re- 
search "  is  a  relative  term.  Some  professors  assign  subjects 
for  research  which  they  know  have  been  investigated  before 
and  do  not  make  clear  to  the  students  that  they  are  going  over 
ground  already  investigated.  This  is  not  true  research.  The 
field  of  the  unexplored  is  large  enough  to  make  this  practice 
unnecessary. 

Dr  Gager — ^If  a  professor  should  assign  a  problem  not  really 
new  in  the  guise  of  a  new  problem  for  investigation,  his  course 
would  be  pernicious  to  the  student  and, would  react  on  himself. 
But  why  would  not  a  student  get  as  much  in  the  investigation 
of  a  subject  not  known  to  him  as  from  one  entirely  new?  To 
my  mind,  a  laboratory  course  may  give  all  of  the  research  neces- 
sary for  a  science  teacher  in  the  secondary  schools. 

At  the  conclusion  of  the  discussion,  the  chairman  declaring 
the  nomination  of  chairman  and  secretary  for  the  next  session 
of  the  association  to  be  in  order,  Professor  Morrill  moved  that 
the  election  be  by  acclamation.  Professor  Stowell,  of  Schenec- 
tady, was  elected  chairman ;  and  Dr  Gager  secretary. 
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Section  0,    EARTH  SCIENCE 

BXACTLY    "WHAT    SHOVIiO    BE    GIVBN    AS    LABORATORY     WORK    131 

PHYSICAL   GKOGKAPHY 

BY  PROP.  AM08  W.   PARNHAM,  OSWEGO  NORMAL.  SCHOOL 

Physical  geography  deals  with 

1  The  world  as  a  whole 
a  Its  form 

h  Its  size 

c  Its  motions 

d  Its  position  in  the  solar  system 

2  The  atmosphere 

a  Its  conditions  with  regard  to 

(1)  Temperature 

(2)  Moisture 

(3)  Purity 

(4)  Movements 

3  The  waters  of  the  earth 
a  Inland  waters 

(1)  Streams 

(2)  Lakes  (both  great  and  small) 

In  considering  inland  waters  from  the  physical  geography 
point  of  view,  their  origin  is  considered.  In  New  York 
most  lakes  are  due  to  the  great  ice  Invasions;  the  remaining 
ones  were  greatly  modified  by  those  invasions.  Many  pre- 
glacial  rivers  were  more  or  less  turned  out  of  their  courses. 
In  some  cases  their  beds  were  widened  and  deepened;  in 
other  casos  their  bods  were  i)artially  or  wholly  filled  with 
rock  waste.  Again,  physical  geography  deals  with  the  inter- 
relations of  inland  waters,  streams  to  lakes,  and  lakes  to 
streams.  It  also  deals  with  them  as  great  erosional  or  cor- 
rasional  factors,  reducing  their  basins  to  lower  levels. 
b  The  sea  or  ocean  with  regard  to  its 

(1)  Extent 

(2)  Movements 
(a)  Waves 
(h)  Tides 
(o)  Currents 


:> 
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^Na:  and  climate-modifying  energies 


V  ^.   "^1  ij  of  the  various  relief  forms 

velopment  of  the  various  relief  forms 
influence  of  relief  forms  on  each  other;   as  the 
iluence  of  mountains  on  certain  plains  and  valleys, 
with  regard  to  the  temperature,  rainfall,  drainage,  and 
soil  of  these  plains  and  valleys. 
i.-  The  climate  relations  of  dry  land  to  sea,  and  of  sea  to  dry  land 
5  The  life  of  the  earth 
a  Plant  life 
h  Animal  life 
c  Human  life,  in  their  relation  to,  and  as  influenced  by 

(1)  The  atmosphere 

(2)  The  waters  of  the  earth 

(3)  The  dry  land 

The  science  of  physical  geography  is  based  on  facts  obtained 
first-hand  from  the  earth  itself.  These  facts  have  been  gathered, 
recorded,  and  systemized,  from  the  time  of  Job,  down  through 
the  ages,  to  the  present.  The  true  way,  the  most  satisfactory 
way,  the  ideal  way  to  study  physical  geography  is  to  study 
the  earth  itself.  "  Speak  to  the  earth,  and  it  shall  teach  thee." 
But  human  life  is  too  short,  and  the  story  of  the  earth  is  too 
long  for  any  one  generation  to  read  it  in  nature's  book,  recorded 
there  by  earth  forces.  Geography  work  done  out  of  doors  for 
purposes  of  study  and  discovery  is  called  field  geography. 
Since  conditions  are  not  favorable  for  us  to  pursue  this  study 
with  our  classes  in  the  field,  or  even  alone  with  ourselves,  we 
must,  then,  turn  to  the  literature  which  scholars  and  teachers 
of  geography  have  recorded  for  the  faithful  and  the  elect.  The 
literature  of  geography  includes  the  textbook  of  geography. 
Teaching  physical  geography  by  the  use  of  literature  alone,  may 
be  called  the  library  method.  The  library  and  the  field,  each 
used  independently  one  of  the  other,  are  antipodal  methods; 
boty  used  together^  each  to  interpret  and  supplement  the  ot\\^t^ 
they  are  then  each  the  correlative  of  the  other. 
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But  there  is  a  third  means  of  gaining  knowledge  of  physical 
geography,  a  means  intermediate  between  the  field  and  the  li- 
brary.   It  is  the  laboratory.    Here  is  the  place  to  test  some  of 
the  statements  learned  in  the  library;  to  reduce  to  practice  cer- 
tain theories;  to  illustrate  many  facts;  and  to  make  the  knowl- 
edge of  geography  experimental  in  a  greater  degree.    The  work 
of  the  laboratory  employs  the  hand.    No  science  teaching  today 
leaves  out  this  agent  in  the  process  of  learning.     And  now, 
having  very  briefly  outlined  the  scope  of  physical  geography, 
called  attention  to  the  three  different  means  of  geography  study 
and  shown  the  relation  of  the  laboratory  to  the  other   two 
means,  we  are  prepared  to  consider  the  subject  of  this  paper, 
namely,  "  Exactly  what  should  be  given  as  Laboratory  Work  in 
Physical  Geography?"     IM  me  say  here  that  this  subject  was 
worded  for  me.     If  its  wording  had  been  left  to  me,  I  should 
not  have  dared  to  use  the  word,  exactly.     Exactly  what  should 
be  given,  depends  on  the  grade,  the  time  assigned  to  the  sub- 
ject, the  relative  times  given  to  atmosphere,  water,  land,  and 
life,  and,  what  concerns  us  most,  the  facilities  and  opportunities 
given  us  by  the  different  institutions  in  which  we  work.     But 
whatever  our  limitations  are,  there  is  still  room  for  much  profit- 
able laboratory  work.    There  is  but  little  elementary  laboratory 
work  to  be  done  on  the  earth  as  a  whole.    The  problem  of  Eu- 
doxus  may  be  used  to  illustrate  the  sphericity  of  the  earth;  the 
problem  of  Eratosthenes  to  illustrate  the  size  of  the  earth;  and 
pupils  may  b(^  required  to  construct  diagrams  to  show  the  posi- 
tion of  the  earth  in  the  solar  system.    This  work  of  necessity 
must  be  copied  work.     But  copied  work  calls  attention  to  many 
facts,  tends  to  reveal  some  of  the  relations  of  those  facts,  and 
to  fix  facts  and  their  relations  in  the  mind. 

The*  first  great  geographic  element  which  we  may  consider  for 
study  in  the  laboratory  is  the  atmosphere.  The  atmosphere 
can  not  be  studied  with  as  great  profit  in  the  field  or  the  library, 
though  field  observation  and  library  research  should  illustrate 
and  direct  laboratory  work.  We  have  noted  that  physical 
geography  deals  with  the  conditions  of  the  atmosphere  with 
regard  to  temperature,  moisture,  purity  and  movements.  These 
conditions  constitute  the  weat\ieT.    ^Sf eal^i^T  \tk^\.«t\%\%  we  «en- 
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eral,  abnndant  and  constant.  They  are  always  at  hand,  and 
never  somewhere  else  when  one  wishes  to  nse  them.  They  may 
be  studied  by  all  grades,  at  any  time  of  day,  and  on  any  day  of 
the  year.  The  youngest  child  in  the  school  has  some  knowledge 
of  the  weather  throngh  his  own  experience,  hence  an  interest  in 
it.  The  oldest  child  in  school  can  learn  something  more  regard- 
ing it.  The  weather,  changing  almost  momently,  furnishes  a 
new  phase  for  every  lesson.  Monotony  is  not  one  of  its  quali- 
ties. The  weather  affects  local  industries,  social  appointments 
and  determines  local  pastimes.  It  is  the  stuff  that  climate  is 
made  of.  A  knowledge  of  local  weather  is  necessary  for  the 
understanding  of  local  climate;  and  local  climate  is  the  only 
means  to  an  understanding  of  the  climate  of  more  remote  re- 
gions. There  is  no  more  important  geographic  element  than 
climate.  "The  climate  of  a  region  is  the  sum  of  its  weather." 
Heat  is  the  most  important  weather  element.  It  determines 
the  relative  amount  of  moisture  which  the  atmosphere  is  capable 
of  containing.  Heat  and  moisture  determine  the  relative 
density  of  the  atmosphere  and,  therefore,  its  movement.  The 
degree  of  heat  or  cold  is  measured  by  the  thermometer.  The 
moisture  or  humidity  is  measured  by  the  hygrometer;  amount 
of  precipitation  by  the  rain  gage;  density,  hence  pressure,  by 
the  barometer;  velocity  of  atmospheric  movements,  winds,  by 
the  anemometer;  and  direction  of  the  winds  by  the  weather 
vane.  These  ^apparatus,  so  far  as  the  school  may  be  provided 
with  them,  should  be  handled,  and  their  construction  and  use 
studied  by  each  member  of  the  weather-study  class,  so  far  as 
their  age  and  attainments  will  permit.  Here  library  work  may 
be  correlated.  Pupils  may  be  referred  to  biographic  articles 
on  Galileo,  Fahrenheit,  Torricelli  and  other  noted  scientists 
who  have  made  valuable  inventions  to  aid  us  in  the  studv  of 
the  weather.  The  history  of  the  weather  bureau  should  have 
due  consideration  and  its  publications  noted.  Children  in 
primary  grades  should  make  noninstrumental  observations;  in 
the  grammar  grades,  elementary  instrumental  observations;  in 
high  school  grades,  advanced  instrumental  observations,  unless 
advanced  weather  study  gives  undue  time  to  the  atmosphere, 
which  would  be  the  case  in  schools  having  but  iO  ^eet^  lot  >?Ckft 
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whole  study  of  physical  geography.  The  teacher  of  physics 
and  the  teacher  of  physical  geography  coald  help  each  other 
greatly  here  by  correlating  their  work. 

Laboratory  work  on  weather  should  include  the  observation 
and  recording  of  minimum  and  maximum  daily  temperature, 
diurnal  range  of  temperature,  average  daily  temperature. 

For  January  and  June,  pupils  should  observe  and  record  the 
absolute  maximum  and  absolute  minimum  temperatures,  ab- 
solute monthly  range  of  temperature,  mean  maximum  and  mean 
niinimuni  temperatures,  and  mean  monthly  temperatures.  Then 
determine  mean  annual  temperature,  mean  minimum  and  mean 
maximum  annual  temperature,  and  mean  annual  range  of 
temperature. 

Similar  work  on  atmospheric  pressure,  rainfall  etc.,  may  be 
done  and  recorded. 

liaboratory  notes  furnish  material  for  claBsroom  work,  where 
the  correlation  of  the  direction  of  the  wind  and  the  pressure  of 
the  atmosphere  may  be  made;  also  the  direction  of  the  wind 
and  the  temperature;  direction  of  the  wind  and  rainfall.  In 
connection  with  government  weather  maps,  wind  velocities  and 
atmospheric  pressures  may  be  correlated;  and  cyclones  and 
anticyclones  in  their  relation  to  one  another,  and  the  local 
weather  conditions  determined  by  each,  may  be  studied  with 
marked  interest.  It  will  be  realized  by  the  geography  teacher 
that  no  geogTa])hic  element  l(»nds  itself  more  easily  to  labora- 
tory illustration  than  the  weather;  and  that  no  element  needs 
laboratory  illustration  more  than  the  weather.  In  leaving  this 
toi»ic  it  may  be  added  that  Ward's  Practical  Exercises  in  Ele- 
Huntfiri/  MetcoroJogi/  gives  plain  and  valuable  diiectionB  f<w 
laboratory  work  on  weather  study. 

Th(»  laboratory  work  on  streams  and  lakes  should  be  done 
on  the  str<*ani8  and  lakes  of  the  neighborhood  after  the  actual 
study  of  th(Mii  as  field  work. 

In  the  field,  the  stream  and  lake  basins  should  be  carefully 
considert^d,  their  approximate  forms,  comparative  sises,  the  di- 
rection of  their  lenjrth  and  breadth,  and  their  boundaries  re- 
garded as  water  ])artings,  being  noted.    Then  should  be  noted 
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the  tributaries  of  the  streams,  the  angle  at  which  they  enter 
the  trunk  stream,  and  the  inlets  and  outlet  of  the  lake.  Then 
the  comparative  hights  of  the  banks  of  the  stream  and  the 
shores  of  the  lakes.  *  The  data  gathered  in  the  field  should  be 
carefully  recorded  in  the  observer's  notebook.  At  a  subsequent 
period  in  the  classroom  the  pupils  should  examine  diagrams 
of  stream  and  lake  drainage,  found  in  any  one  of  the  latest 
half  dozen  works  on  physical  geography,  to  learn  the  conven- 
tional lines,  shadings  and  color  schemes  used  to  represent 
streams,  lakesj  relief,  water  partings,  and  any  other  features 
that  need  to  be  represented  in  the  diagrams.  The  pupils  should 
not  be  required  to  construct  the  diagrams  to  a  close  mathe- 
matical scale;  "for  the  letter  killeth,  but  the  spirit  giveth  life.'* 
It  is  geography,  not  arithmetic,  that  is  to  be  emphasized  at 
this  time. 

The  work  on  local  drainage  should  be  followed  by  a  study  of 
well  selected  United  States  Geological  Survey  maps,  beginning 
with  the  quadrangle  that  includes  the  school  site.  In  connec- 
tion with  this  study,  require  the  construction  of  a  stream 
profile,  from  source  to  outlet,  from  data  furnished  by  contour 
lines;  also  require  the  construction  of  a  profile  of  a  cross  sec- 
tion of  the  stream  basin.  The  quadrangle  studied  will  suggest 
the  laboratory  work  that  may  profitably  be  done. 

By  the  use  of  tracing  paper,  maps  of  the  oceans  with  their 
systems  of  currents  and  eddies  may  be  constructed  with  profit. 
Such  work  gives  greater  deflniteness  of  location  and  form,  and 
fixes  the  facts  in  the  memory. 

Taking  a  certain  area  for  a  unit,  squares  may  be  constructed 
on  a  single  sheet  to  represent  the  relative  size  of  the  different 
oceans.  In  these  squares  should  be  written  the  dimensions  of 
the  corresponding  oceans.  A  similar  study  of  continents  may 
be  made  and  represented  by  a  diagram  of  squares. 

After  a  careful  study  of  the  relief  and  drainage  of  continents, 
made  from  maps  in  actual  relief,  models  of  the  same  may  be 
made  in  sand.  After  this  practice,  models  may  be  made  in 
pulp,  which  may  be  preserved  by  the  persons  making  them.  I 
find  that  pupils  enjoy  coloring  these  pulp  maps,  using  the  color 
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schemes  found  in  their  textbooks.  Teachers  will  find  help  along 
this  line  in  Maltbj's.  Map  Modeling  in  Geography  and  History, 
published  by  the  Kelloggs.    Also  in  HefiFron's  Chalk  Modeling. 

There  are  no  better  helps  in  the  study  of  relief  and  drainage 
than  are  published  by  the  United  States  Qeological  Survey,  a 
catalogue  of  which  may  be  had  on  application  to  the  director. 
These  map  sheets  cost  but  2  cents  apiece  by  the  hundred,  and  a 
person  may  order  a  hundred  different  map  sheets.  A  little  bo<* 
published  by  Henry  Holt  &  Company,  New  York,  entitled  Oovern- 
mental  Maps  for  the  Use  of  Schools,  is  of  practical  help  to  the 
beginner.  These  maps  furnish  studies  of  the  various  plains  as 
to  their  origin;  plateaus  as  to  age;  mountains  as  to  the  manner 
of  formation;  typical  volcanos;  glacial  formations;  and  the 
different  classes  of  coasts.  SuflScient  data  are  given  on  each  map 
for  laboratory  work,  either  in  profile  drawing  or  sand  modeling. 

The  Morse  New  Century  maps  of  the  different  countries,  spec- 
ially of  the  United  States,  may  be  used  to  advantage  to  represent 
the  different  regions  of  leading  agricultural  products,  as  wheat, 
corn,  cotton  etc.;  also  the  different  regions  of  leading  mineral 
products,  as  coal,  iron,  copper  etc.  These  and  the  grazing 
regions,  lumber  regions,  and  other  great  industrial  r^ons  of 
our  country  may  be  represented  by  shadings  with  pencil  or  brush. 
The  models  for  this  work  may  be,  found  in  any  good  work  on 
geography. 

The  stereopticon  may  be  considered  as  a  supplement  to  field 
work;  snap  shots  of  the  local  geographic  forms  as  laboratory 
field  work ;  but  the  preparation  of  the  lantern  slides  is  laboratory 
work  pure  and  simple.  The  stereopticon  .has  become  a  neces- 
sary adjunct  to  the  teaching  of  physical  geography.  Pictorial 
teaching  is  a  strong  factor  in  all  teaching.  The  use  of  local  views 
in  the  stereopticon  makes  unfamiliar  views  seem  more  real,  and 
something  more  than  mere  pictures. 

If  pupils  were  required  to  make  diagrams  from  pictures,  then 
the  (linpranis  found  in  geographies  would  have  greater  meaning. 

Tli(»  sketohing-picturing-of  geographic  forms  is  legitimate 
laboratory  work.  These  sketches  often  give  the  pupils  geog- 
rai)liic  concepts  more  fully  than  oral  descriptions  could  possibly 
give.  Practice  in  sketching  may  be  had  from  copying  sketches 
found  in  Augsburg's  Easy  Drawings  for  Oeography  Class,  pub- 
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lished  by  the  Kelloggs,  also  in  Morton's  Chalk  Illustrations  for 
(Geography  Classes,  published  by  Flanagan. 

It  is  believed  that  all  of  the  laboratory  work  indicated  in  this 
paper  is  practical  and  helpful,  though  not  a  little  of  it  is  elemen- 
tary. The  work  on  topographic  maps,  however,  may  be  done  in 
the  high  schools  and  in  all  of  the  higher  grades. 

In  the  Journal  of  School  Geography  for  December  1899,  Pro- 
fessor Snyder  gives  an  outline  of  geographic  laboratory  work 
under  his  supervision  in  Worcester  Academy,  Worcester  Maas. 
In  this  outline  Professor  Snyder  gives  52  excellent  laboratory 
exercises.  In  the  same  magazine  for  June  and  September  1897 
are  outlines  of  laboratory  work  in  elementary  physiography  by 
Professor  Cornish  of  Morgan  Park  Academy,  Morgan  Park  111. 
In  Professor  Cornish's  outline  is  given  correlated  library  work  to 
be  done  in  connection  with  each  laboratory  exercise.  And  herein 
is  the  greater  helpfulness  of  Professor  Cornish's  outline.  If 
laboratory  work  is  done  in  and  for  itself,  it  had  better  be  left 
undone.  If  it  is  done  to  satisfy  the  present  demand,  without  a 
well  defined  aim,  simply  that  the  doer  may  be  in  it,  then  the  less 
Qf  it  the  better.  Each  teacher  of  physical  geography  must  de- 
termine the  time  and  place,  the  character  and  amount,  the  re- 
lation and  purpose  of  his  laboratory  exercises.  Let  him  see  to 
it,  however,  that  he  so  determine.  The  omission  of  laboratory 
work  is  the  omission  of  a  prime  factor  of  geography  teaching. 
The  laboratory :  the  field  on  one  side,  the  library  on  the  other ;  a 
trinity  in  a  unity.  And  the  teacher  who  does  not  believe  in  each, 
fails  to  understand  fully  the  purpose  of  physical  geography  in 
the  plan  of  instruction. 


Professor  Farnham  was  elected  chairman  of  this  section  for 
the  next  year. 

The  chairman  read  a  note  from  Prof.  Frank  Carney,  of  the 
Ithaca  High  School,  stating  that  illness  prevented  his  attend- 
ance. ^1 
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Section  D.    NATURE  STUDY 

INFORMAL  SCIBNCB  III  THB  GRADBS 

BY  PROF.  WILLIAM  HALLOCK,  COLUMBIA  UNIVBRSITY 

[Abstract] 

Botany,  zoology,  reading,  mathematics  etc.  are  commenced  in 
the  lowest  grades  and  reviewed  and  advanced  with  sncceeding 
years  till,  when  the  high  school  is  reached,  the  papils  are  in  a 
position  to  do  real,  substantial  work  in  these  subjects.  Chem- 
istry and  physics  are  reserved  for  the  high  school  and  then  fw 
one  year  each ;  and  finally  we  are  informed  that  science  teaching 
is  a  failure  and  ought  to  be  abandoned. 

This  is  wrong  for  two  reasons.  These  sdences  are  really 
more  fundamental  and  important  than  the  biologic  descriptive 
ones  and  certainly  in  cities  can  be  more  readily  taught.  Sec- 
ondly, it  is  inconsequent  to  try  to  teach  a  child  plant  and  animal 
physiology  without  some  knowledge  of  physics.  How  can  a 
child  who  has  never  heard  of  solution  or  capillary  phenomena 
understand  the  function  of  sap  or  roots  and  soils  etc? 

This  should  be  changed,  not  perhaps  by  the  introduction  of 
'*  natural  philosophy"  periods  or  the  "science  of  common 
things/'  but  by  the  introduction  of  suitable  material  and  experi- 
ments into  other  courses.  It  is  just  as  easy  to  prepare  leaflets 
for  these  as  for  nature  study,  and  they  vdll  be  taught  no  more 
me(*hanically  by  the  average  teacher  in  the  grades. 

The  scholar  at  the  end  of  the  grammar  school  should  have  a 
knowledge  of  chemistry  and  physics  at  least  equivalent  to  his 
knowledge  of  botany  or  even  mathematics.  Under  these  cir- 
cumstances the  scholar  leaving  school  then,  will  know  some- 
thing of  the  subjects;  and  those  who  go  to  the  high  school  will 
be  able  to  do  work  in  these  experimental  sciences  equivalent  to 
that  in  algebra,  geometry  etc. — real  work,  not  foolish  elemen- 
tary stutf  that  might  almost  be  taught  in  the  kindergarten. 
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Wednesday  morning,  Bee.  31 

SECTION  MEETINGS 

Section   A.     PHYSICS   AND   CHEMISTRY 

THE    PHYSICS    MACHIHB    SHOP    III    SBCOMDAJEIY    SOUOOLS 

A  letter  was  read  from  Prof.  O.  C.  Kenyon,  in  which  he  stated 
that  he  was  unable  to  be  present,  but  sent  his  paper,  which  was 
not  read  till  after  formal  discussion  of  the  topic. 

Prof.  L.  y.  Case — It  is  a  little  difficult  to  discuss  a  paper  that 
has  not  been  read.  I  will  simply  bring  up  a  few  points  that  I 
have  found  useful  in  J:he  laboratory. 

A  few  j'ears  ago  I  found  myself  in  a  high  school,  a  fine  build- 
ing, but  all  of  the  apparatus  in  the  laboratory  was  a  Holtz  ma- 
chine with  two  glass  plates  broken  and  an  air  pump  with  the 
valves  gone.  With  the  assistance  of  the  principal,  we  procured 
a  set  of  tools  and  with  the  aid  of  the  students  constructed 
several  pieces  of  apparatus,  and,  through  the  kindness  of 
Mr  Cobb,  we  succeeded  that  year  in  getting  our  course  approved. 
Since  then  we  have  been  a  little  more  fortunate  in  securing 
apparatus. 

In  the  selection  of  tools  the  first  year,  I  believe  we  put  in  about 
|25;  and  those  I  found  most  convenient  were,  first,  the  lathe, 
cost  about  |8,  and  with  a  saw  attachment  about  fl.lO  more; 
next  a  set  of  carpenter^s  tools  and  a  few  iron-working  tools.  The 
whole  cost  that  year,  I  am  sure,  did  not  exceed  |25.  Since  then 
I  have  increased  the  tools. 

In  taking  up  a  piece  of  apparatus,  we  combine  in  one  the  con- 
struction of  the  apparatus  and  the  use  of  it  as  well.  By  far  the 
greater  advantage,  I  think,  of  homemade  apparatus  lies  in  the 
good  it  does  the  pupil  to  construct  it  rather  than  the  value  of 
the  apparatus  itself. 

In  this  little  piece  which  I  have  brought  to  illustrate,  take  the 
construction.  First,  the  pupil  decided  on  the  piece  he  was  going 
to  construct.  He  procured  this  little  figure;  next  he  wanted  to 
know  how  high  he  had  to  make  the  stand;  and  found  the  dis- 
tance from  this  point  to  the  base,  from  which  he  worked  out  the 
size  of  piece  to  use.  The  student  who  constructed  this  never  had 
a  tool  in  bis  hands  before.  We  are  confronted  with  pupils  of  a 
different  class  from  those  in  the  country  towns.    A  Vargj^i  wwox- 
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ber  of  the  pupils  have  never  used  tools  of  any  kind^  and  the  use 
of  them  is  entirely  new,  and  they  have  some  difficulty  at  first 
in  manipulating  them  at  all.  Next,  in  the  course  of  construction, 
the  pupil  turned  out  the  little  standard  on  the  lathe.  Had  never 
used  a  lathe  before,  and  a  little  practice  was  required  to  develop 
his  architectural  ability.  Then  the  fiigure  was  too  long,  and  he 
had  to  use  the  saw.  Next  came  the  point  of  putting  the  pivot 
in  with  pliers;  having  bored  the  wood,  he  drilled  a  hole  in  this 
and  inserted  a  brass  pivot.  Next  he  had  to  have  something  for 
the  pivot  to  act  on  and  inserted  a  screw  and  drilled  a  hole  with 
the  same  tool  in  the  top  of  the  screw.  Nelt  came  another  exam- 
ple. He  wanted  to  know  how  large  balls  he  should  use  and  of 
course  had  to  construct  the  balls  himself.  He  wanted  them  so 
they  would  not  hang  too  far  below  the  figure  but  properly  bal- 
ance. There  came  in  the  example  of  specific  gravity.  He  weighed 
the  figure,  and,  after  weighing  the  figure,  it  was  an  easy  matter 
to  compute  the  size  of  the  balls,  knowing  the  specific  gravity  of 
the  lead.  Next  came  the  manual  training  in  modeling.  He  first 
turned  the  balls  out  from  wood  and  then  made  a  model  of  plaster 
paris  and  filled  them  in  with  lead  and  finally  polished  the  figure 
and  drilled  the  holes.  Of  course,  this  is  one  of  the  simpler  pieces, 
but  it  shows  what  we  can  get  out  of  a  single  piece  of  apparatus. 

This  piece  of  apparatus  [illustrating  with  another  piece  of 
apparatus  on  the  table]  was  constructed  from  what  we  have  in 
the  laboratory  at  this  time.  The  student  was  one  who  had  a 
great  deal  of  trouble  in  grades  but  had  managed  to  enter  the 
high  S(»hool.  We  got  him  interested  in  the  subject  of  physics. 
This  year  he  is  doing  excellent  work  in  the  Pratt  Institute.  The 
apparatus  is  simple,  only  a  little  motor,  and  the  pupil,  after  fin- 
ishing]: the  i)iece  of  apparatus,  knows  more,  I  am  sure,  of  the 
apparatus  than  he  did  at  the  beginning. 

Prof.  William  M.  Bennett — It  seems  rather  ungraceful  and  im- 
pro]>er  to  talk  about  a  ]»ai)er  before  it  is  read.  I  fear  my  ideas 
may  difTor  from  those  of  the  other  teachers.  I  am  much  inter- 
ested in  what  has  already  been  said  and  can  readily  perceive  how 
pupils  placed  on  that  work  can  obtain  a  great  deal  of  advantage 
from  it.  Possibly  I  am  alone  in  thinking  the  idea  of  pupil  work 
in  the  shop  connected  with  the  physics  laboratory  should  be  taken 
with  considerable  modification,  tor  t^^o  o\!  tlvtee  reasons.    In 
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the  first  place,  the  advantages  of  this  work  in  the  machine  shop, 
I  can  see,  might  be  under  three  heads :  the  gaining  of  apparatus 
for  the  use  of  the  school ;  the  value  of  the  manual  training  which 
the  pupil  might  get;  and  the  better  understanding  of  the  subject 
which  he  might  obtain.  As  to  the  apparatus  obtained  in  that 
way  I  have  an  idea  that  frequently  the  more  a  teacher  is  willing 
to  make  for  himself,  or  get  made  by  his  own  exertion,  the  more 
those  in  authority  will  allow  him  to  make.  So,  if  he  is  going  to 
get  apparatus  from  some  source  or  other,  he  can  get  as  much  of 
it,  himself,  as  he  has  a  mind  to  undei*take,  and  the  more  he 
makes,  the  less  he  will  get  from  other  sources. 

I  think  that,  particularly  in  physics,  an  instrument  should  be 
an  instrument  of  fair  precision.  The  best  instruction  obtain- 
able under  the  circumstances  is  none  too  good.  It  sets  a  better 
example,  the  student  has  a  greater  reverence  for  it,  and  it  incul- 
cates a  better  tone.  I  can  understand  that  there  are  many  cases 
where  the  assistance  of  pupils  in  the  construction  of  apparatus 
would  be  very  acceptable,  and  anything  I  might  have  to  say  on 
this  head  would  not  apply  to  all  cases  alike.  I  know  from  per- 
sonal experience  that  there  are  many  places  where  many  things 
are  not  available,  and  the  only  way  to  get  them  is  to  make  them 
or  get  them  made  with  the  pupils'  help.  As  to  the  manual  training, 
a  course  of  manual  training  comprising  a  course  of  physics,  would 
be  an  ideal  arrangement;  one  would  help  the  other  a  great  deal. 
The  pupil,  by  use  of  his  manual  training,  would  have  a  better 
command  of  apparatus  and  more  facility  in  handling.  But  I 
think  we  have  enough  to  do  in  a  yeai''s  work  in  physics,  so  that 
we  cau  hardly  spare  the  time  needed  to  occupy  the  pupil  in  the 
manufacture  of  apparatus.  The  teacher  of  physics  has  his  hands 
fuller  than  the  teachers  of  most  other  topics,  and  he  needs  what 
time  he  can  get  to  prepare  for  the  regular  work.  The  pupil  can 
get  a  better  idea  of  physics  from  the  manufacture  of  apparatus; 
jet  I  doubt  whether  the  time  thus  spent  can  be  well  spared  from 
the  more  exact  study  of  the  science.  I  would  not  like,  by  any 
means,  to  be  understood  as  thinking  that  the  work  is  without 
value ;  it  is  and  can  be  immensely  valuable  if  there  is  time  for  it, 
but  I  believe  in  many  cases  there  is  no  good  opportunity. 
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TUB  PHYSICS  BIACIIIME  SHOP  IK  SECONDARY   SCHUOI^ 

BY  PEOF.  O.  C.   KBNYON,  SYRACUSE  HIGH  SCHOOL. 

[Read  by  Prof.  Qeorge  IL  Turner] 

It  is  my  proposal  in  this  paper  to  consider  how  a  teacher  of 
science,  and  specially  of  physics,  may  wisely  and  successfully 
e^uip  a  workshop  and  conduct  in  it  a  class  for  the  repair  and 
construction  of  such  apparatus  as  may  be  needed  in  science 
laboratories. 

It  has  been  urged  at  meetings  of  this  and  other  similar  organi 
zations  that  teachers  have  not  the  time  for  this  sort  of  work, 
and  that  it  should  be  left  to  the  mechanic  by  trade.  No  doubt 
there  are  many  teachers  who  ought  not,  from  lack  of  time,  to 
engage  in  it,  and  many  also  who  have  little  taste  or  aptitude  for 
it.  But  my  words  are  addressed  to  those  who,  besides  having  a 
strong  desire  adequately  to  equip  their  laboratories,  have  a  natu- 
ral love  for  tools  and  machines  and  are  also  able,  out  of  the 
crowded  week's  time,  to  set  aside  from  two  to  Ave  hours  for  this 
work,  provided,  of  course,  they  may  think  it  worth  while.  A 
number  of  years  ago,  a  college  professor  of  physics  said  to  me, 
that,  if  he  were  to  begin  teaching  over  again,  he  would  first  take 
a  manual  training  or  a  mechanical  engineering  course.  Having 
myself  acted  on  this  advice  to  some  extent,  I  have  ever  since  been 
grateful.  To  any  person  who  enjoys  the  using  of  apparatus,  the 
construction  of  it  should  give  an  added  pleasure  and  inspiration. 
Then,  too,  the  possession  of  a  shop  renders  one  somewhat  inde- 
pendent of  school  boards,  and  these,  at  times,  are  not  liberal 
toward  the  science  departments.  The  following,  also,  I  think 
Is  true:  the  average  school  board  would  rather  equip  a  shop  for 
manual  work  than  equip  a  science  laboratory.  Besides,  a  board 
that  sees  a  teacher  so  desirous  of  having  apparatus  as  to  be  will- 
ing to  make  it,  himself,  will  be  more  generous  in  furnishing  appa- 
ratus. This,  at  least,  has  been  my  experience,  and  it  seems  only 
natural.  With  a  good  shop  at  hand,  the  repairing  of  broken 
pieces  becomes  easy,  and  time  is  gained  rather  than  lost.  Who 
does  not  find  every  day  something  that  needs  to  be  repaired  or 
improved?  Often  more  time  is  wasted  in  trying  to  use  an  imper- 
fect or  ill  made  piece  than  would  be  spent  in  making  it  over 
afcnin.  if  only  the  best  tools  and  suf^ci^nt  «kUl  are  possessed  finr 
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doing  it.  Improvements  in  apparatus  are  constantly  being  made 
by  teachers  and  manufacturers ;  and,  as  we  hear  or  read  of  these, 
we  wish  to  make  the  improvements.  With  a  first-class  shop  and 
a  dozen  or  two  willing  workmen,  very  much  in  this  line  can  be 
done  and  without  large  appropriations.  This  improving  of  appa- 
ratus with  the  aim  of  saving  time  in  experimenting  and  enabling 
pupils  to  reach  more  accurate  results  is  a  fascinating  study  and 
worth  all  the  time  it  takes.  To  many  teachers,  it  is  not  an  added 
care,  but  a  pleasant  change  from  classwork,  in  fact,  a  recreation. 
One  of  the  important  advantages  of  a  shop  is  the  ability  it  gives 
of  testing  new  discoveries  and  of  carrying  on  investigations  with- 
out the  expense  attached  to  ordering  apparatus  from  the  maker. 
At  first  one's  ideas  are  apt  to  be  vague,  and  perhaps  several  at- 
tempts may  be  necessary  before  the  result  desired  is  reached. 
For  example,  since  the  Wehnelt  interrupter  was  discovered,  many 
forms  of  it  have  been  suggested.  We  have  tried  several,  this  last 
form  having  just  been  finished  by  one  of  my  boys.  The  cost  has 
been  insignificant.  Without  the  shop  we  should  not  have  had  the 
piece,  probably.  In  the  same  way  we  have  experimented  with 
electric  furnaces  and  now  have  one  convenient  and  of  considerable 
capacity.  Its  cost  was  perhaps  |3,  instead  of  the  (30  or  (40  that 
the  apparatus  makers  would  have  charged. 

As  a  contrast  to  this  saving,  I  might  mention  a  coherer  bought 
in  the  early  days  of  wireless  telegraphy  for  about  (8,  whereas  a 
little  experimenting  in  our  shop  would  have  given  us  just  as 
effective  an  instrument  for  a  dime  or  two.  In  fact,  after  buying 
the  coherer,  I  found  out  that  one  of  my  pupils  had  already  made 
a  coherer  at  his  home  quite  as  useful  as  the  one  I  had  bought.  It  is 
not  necessary,  I  think,  to  illustirate  further  the  advantages  to  the 
teacher  and  his  work  of  such  a  shop  as  that  of  which  I  am  speak- 
ing. Every  science  teacher  must  have  felt  repeatedly  either  the 
need  or  the  advantages  of  one. 

But  how  about  the  pupils  —  have  they  the  time  and  incentives 
to  help  in  this  work?  In  schools  that  have  no  manual  course, 
I  believe  that  this  work  may  be  made  of  more  benefit  to  many 
pupils  than  the  science  work  itself.  All  the  results  of  manual 
training  may  come  from  it :  the  strengthening  of  the  motor  nerves 
and  of  those  larger  brain  cells  which,  as  we  are  told,  control  and 
operate  the  Angers;  the  teaching  of  the  ftngera  to  ^o  \w«^  "wX^^V 
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we  wish  them  to  do,  that  is,  the  getting  rid  of  the  feeling  that 
"  our  fingers  are  all  thumbs  " ;  the  strong  influence  toward  sincer- 
ity of  character;  the  creation  of  confidence  in  one's  power  to 
reproduce  in  matter  one's  ideas ;  the  ability  to  work  to  scale  draw- 
ings; the  development  of  the  imagination  to  plan  ahead  accu- 
rately; the  cultivation  of  the  esthetic  qualities  to  some  extent, 
by  the  finishing  and  ornamentation  of  the  piece  worked  out;  the 
growing  respect  for  mechanics  and  mechanic  arts.  All  these  are 
the  well  understood  effects  of  manual  training,  and  they  also  add 
to  the  ability  of  pupils  to  do  science  work  proper.  Only  those 
who  have  learned  how  to  square  a  block  properly  by  hand  or  to 
turn  a  cylinder  to  a  scale  in  a  turning  lathe  can  appreciate  the 
variety  of  the  training  involved. 

But,  besides  this  manual  training,  in  the  physics  shop  there 
is  science  instruction  also.  I  have  here,  for  example,  a  double 
cylinder,  weighted  to  float  in  water,  which  I  needed  for  an  ex- 
periment on  the  upward  and  downward  pressure  of  liquids.  I 
gave  the  problem  a  few  weeks  ago  to  a  boy  who  had  studied 
hydrostatics,  to  figure  out  the  amount  of  lead  required  for  a 
block  of  this  sha])e  and  dimensions.  After  obtaining  his  result, 
he  made  the  block,  two  or  three  trials  being  necessary  before  a 
successful  result  was  reached.  Now,  to  his  knowledge  of  the 
laws  of  floating  bodies,  density  etc.,  this  boy  has  added  a  feeling 
that  he  can  make  use  of  his  knowledge,  that  he  is  to  some  extent 
a  doer  of  things. 

It  is  a  good  plan,  after  a  boy  has  made  a  piece  of  apparatus,  to 
give  him  an  experiment  to  perform  with  it.  After  building  a 
wire  bridge,  for  example,  like  this,  let  him  measure  the  resist- 
ance of  a  wire  with  it.  I  am  assuming  that  this  subject  is  new 
to  him.  This  exi^eriment,  made  with  apparatus  of  his  own  con- 
struction, will  impress  him  much  more  than  if  done  with  one  in 
which  he  has  no  personal  interest.  In  other  words,  this  sort  of 
work  leads  to  strong  and  vivid  ideas,  such  as  remain  with  one 
and  mold  the  character. 

It  is  best  usually  to  assign  to  the  boy^a  piece  with  which  he  is 

not  familiar.    While  he  is  making  it,  refer  him  to  some  textbook 

or  to  a  history  of  scieni^  describing  it.    In  this  way,  he  will  come 

to  feel  that  his  work  is  associated  with  that  of  the  great  sci- 

entists  and  inventors.    He  may  even  maikfe  ^om^  Vl\^  \m\^rove> 
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ment  in  an  instrument  used  by  Newton,  Tyndall  or  Faraday. 
And  BO  the  spirit  of  discovery  and  invention  may  be  awakened. 

Again,  there  is  this  point  to  consider,  the  average  boy  in  our 
schools  does  not  know  for  what  he  is  fitted.  The  study  of  elec- 
tricity gives  hundreds  of  boys  the  idea  that  they  want  to  study 
electrical  engineering,  whereas  a  few  weeks'  work  in  a  shop  may 
convince  them  that  they  have  no  taste  or  aptitude  for  construc- 
tive work,  their  interest  arising  only  from  the  novelty  of  the 
experiment.  On  the  other  hand,  many  who  have  never  had  the 
opportunity  to  use  tools  and  machinery  discover  in  such  work 
a  keen  and  surprising  pleasure.  Such  boys  are  apt  to  decide  in 
favor  of  an  engineering  course  in  college.  Every  school  should 
help  boys  in  some  such  way  as  this. 

I  will  next  take  up  the  question  of  how  to  obtain  the  shop's 
outfit.  The  first  step  in  the  attainment  of  any  aim  is  to  desire 
it  strongly.  Being  thoroughly  convinced,  then,  of  the  import- 
ance of  a  physics  machine  shop,  let  the  teacher  suggest  the  idea 
to  the  boys  of  his  class  and  see  how  eagerly  some  of  them  will 
respond.  Many  will  be  able  to  bring  tools;  they  will  doubt- 
less agree  to  a  tax  for  the  privilege  of  working.  Ask  them 
to  talk  with  their  fathers,  uncles  and  neighbors  about  it.  Obtain 
the  aid  of  the  leading  merchants  and  manufacturers,  specially  of 
the  hardware  and  lumber  dealers.  The  latter  will  no  doubt,  if 
asked,  contribute  materials  for  the  undertaking.  Everybody  will 
favor  the  project.  Now  ask  the  school  trustees  or  board  for  a 
contribution,  this  is  to  be  duplicated  by  the  State. 

It  may  be  of  help  to  some  if  I  relate  a  little  of  my  own  experi- 
ence in  starting  this  shopwork.  Some  years  ago  it  occurred  to 
me  that,  as  we  had  no  instruction  here  in  manual  training,  and 
greatly  needed  it,  a  class  might  be  started  in  manual  training, 
which  would  also  help  in  the  equipping  of  my  laboratory.  This 
work  was  b^un  in  a  small  storeroom,  having  only  one  window, 
and  with  a  few  old  carpenter's  tools  of  my  own.  A  few  new  tools 
were  bought  with  money  contributed  by  ourselves  and  doubled 
by  the  Begents.  We  very  soon  outgrew  the  storeroom  and  ap- 
propriated the  attic,  a  skylight  being  made  at  a  place  where  an 
electric  motor  was  running  a  ventilating  fan.  By  extending  the 
shaft  and  buying  a  few  pulleys  and  belts,  we  were  able  to  run 
tools  afterward  bj  power.     This  was  a  great  add\Woxi,    Y^^\. 
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power  is  better  than  none,  and  gives  one  exercise,  but  a  motor  is 
so  interesting  in  itself,  that  it  is  half  the  battle  won  to  obtain  it. 
Soon  after  this  the  board  of  education  gave  us  considerable 
money,  and  a  society  of  women,  |500  to  advance  specially  the 
manual  training  part  of  the  work.  It  was  only  a  term  or  two 
after  this,  however,  before  the  attic  proved  too  unsteady  to  sup- 
port all  our  machinery,  the  noise  interfering  with  the  other  work 
of  the  school.  Since  then  I  have  to  content  myself  with  a  few  of 
the  smaller  drills,  lathes  etc.,  the  larger  pieces  being  stored  to 
await  the  growth  of  public  opinion.  In  our  new  building  I  hope 
to  have  a  physics  shop  quite  complete  in  equipment  and  well 
suited  to  our  needs.  The  bench  work  in  wood,  however,  has  been 
extended  to  most  of  the  grammar  schools,  and  the  establishment 
of  a  manual  training  high  school  should  not  be  much  longer  de 
layed.  This  little  matter  of  local  history  is  mentioned  only  as 
a  suggestion. 

There  is  no  good  reason,  it  seems  to  me,  why  regular  manual 
training  classes  should  not  help  out  the  equipment  of  the  labora- 
tories. As  this  is  not  my  subject,  however,  I  will  not  pursue  the 
idea  further,  but  will  proceed  to  consider  what  the  physics  msr 
chine  shop  should  possess  in  the  way  of  tools  and  how  a  teacher 
without  a  special  training  in  the  work  may  successfully  conduct  a 
class  in  the  manufacture  of  apparatus. 

The  first  tools  to  buy  are  a  grindstone,  oil  stones  and  an  oil 
can.  Whether  tools  are  old  or  new,  they  must  be  kept  sharp. 
This  is  perhaps  the  hardest  part  of  all.  It  requires  much  time 
and  patience  for  a  person  to  keep  several  sets  of  tools  sharp. 
Dull  tools,  however,  are  the  first  cause  of  failure.  Buy  at  once 
a  book  of  directions  in  wood  and  metal  working.  One  great  rea- 
son for  failure  is  right  here.  We  are  all  used  to  a  saw  and  ham- 
mer, and  the  other  tools  seem  as  easy  to  operate,  but  to  use  tools 
so  as  to  obtain  accurate  results  —  there's  the  rub.  Persons  who 
have  not  had  systematic  training  in  mechanical  woric  are  apt  to 
overlook  the  knowledge  of  science  involved,  but  the  manual  train- 
ing people  know  better,  and  they  have  learned  the  best  order  in 
which  to  teach  mechanical  work.  Therefore  by  all  means  buy  at 
once  some  books  on  wood  and  metal  working,  such  as  Bench 
Work  in  Wood,  Wood  Working  for  Beginners,  Wood  Turning 
hj  Golden,  The  Practical  Machinist,  etc.    These  will  give  a  list 
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of  the  tools  required  and  also  directions  as  to  the  use  of  the  tools ; 
'  but  the  main  thing  is  to  follow  the  directions  carefully  and 
minutely.  Set  each  boy  to  practising  the  first  operation  in  the 
book,  which  may,  for  example,  be  planing.  Do  not  try  anything 
else  till  the  first  result  meets  the  test,  till,  for  example,  the  board 
being  planed  is  really  flat.  Several  trials  will  be  necessary.  Do 
the  work,  yourself,  and  insist  on  every  one  else  doing  it.  Many 
of  the  boys  will  wish  to  begin  with  something  more  interesting, 
as  a  dynamo  or  steam  engine,  but  in  no  case  allow  them  to  do  so. 
Too  difficult  work  leads  to  unsatisfactory  results  and  is  another 
chief  cause  of  failure.  After  two  or  more  operations  with  the 
tools  have  been  thoroughly  learned,  pick  out  from  your  apparatus 
some  piece  of  which  copies  are  desired,  or  else  from  a  catalogue 
of  physical  apparatus  choose  something  that  you  wish  and  which, 
in  the  making,  does  not  involve  anything  much  more  difficult 
than  what  has  already  been  learned.  A  large  number  of  the 
pieces  needed  in  a  laboratory  are  easy  to  construct,  consisting, 
usually,  of  a  baseboard  and  a  few  additional  pieces  fastened  to 
the  base.  Of  this  sort  are  the  Rumford  photometers,  sonometers 
etc.  Having  finished  this  easy  piece,  choose  next  something  in- 
volving other  operations  and  follow  the  same  course  as  before. 
One  thing  well  done  will  help  all  the  rest,  but  each  step  should 
be  satisfactory  before  the  next  is  begun.  As  a  rule,  choose  some- 
thing that  is  new  to  the  pupil  and  tell  him  what  it  is  for.  This 
may  be  done  of  course  before  the  practice  work  is  begun.  If 
he  is  the  right  sort  of  a  boy  for  this  work,  he  will  be  interested 
and  will  do  his  best.  When  the  instrument  is  finished,  have  him 
stamp  his  name  on  it.  Summing  up  this  matter,  I  would  say, 
have  each  pupil  follow  to  some  extent  the  order  of  the  manual 
training  operations;  in  making  a  given  piece  of  apparatus,  how- 
ever, it  is  not  necessary  to  learn  all  the  operations  coming  before 
those  used,  but  only  those  needed  for  that  particular  piece.  In 
a  shop  of  the  sort  I  am  describing,  where  there  is  not  much  dupli- 
cation of  tools,  the  class  should  not  consist  of  more  than  10  boys. 
Each  will  usually  be  at  work  on  a  separate  piece  and  each  step 
requires  help.  If  convenient,  the  pupil  should  be  given  a  model 
to  copy.  It  is  a  good  plan  to  buy  a  sample  of  the  instrument 
needed,  and  to  make  copies  of  it,  one  for  each  member  of  the 
science  class.    The  makers,  bo  far  as  I  have  learned,  do  xio\.  cto^^^V 
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to  this.  My  experience  is  that  the  more  apparatus  one  gets,  the 
moro  one  wants.  There  are  hundreds  of  pieces  needed  that  it 
dooH  not  \)Si\  to  make.    Such  are  all  kinds  of  graduated  standards. 

One's  desire  and  the  improvement  in  apparatus  reach  ahead  of 
any  school  budget.  We  should  aim,  it  appears  to  me,  at  having 
a  laboratory  that  will  illustrate  every  important  law  or  principle 
and  also  aim  at  supplying  each  member  of  a  laboratory  class 
with  each  kind  of  instrument  being  ufied,  so  that  all  may  do  the 
same  experiment  at  the  same  time  and  also  work  alone.  In  large 
classes  there  is,  in  this  method,  a  great  saving  of  the  time  of  both 
teacher  and  pupiL  over  the  method  of  giving  each  pupil  a  sepa- 
rate cxj)eriment  to  perform. 

The  making  and  using  of  working  drawings  is  advisable,  also, 
and,  if  the  boy  is  studying  mechanical  drawing,  each  class  of 
work  will  help  the  other.  But  the  drawing  is  not  necessary.  Con- 
cerning the  kinds  of  wood,  use  those  that  have  a  plesising  grain 
when  tinish('(l,  as  osik  or  cherry  or  mahogany.  As  the  pieces  are 
usually  small,  the  extra  cost  is  not  great.  For  wood  turning,  the 
darker  gum  woods  are  excellent,  being  tough  in  texture  and  pleais- 
ing  in  ^rain.  If  possible,  have  a  motor,  electric  or  water  or  gas, 
of  at  least  one  horse  power.  Of  course,  two  or  more  carpenters 
or  iK^tter.  <'(ibin<M makers  vises  must  be  provided,  together  with 
three  or  more  strong  iron  vises.  The  best  soldering  iron  heater 
is  the  gas  stove  made  for  that  purpose,  or,  if  yon  are  provided 
with  electricity  the  electri(!  soldering  iron  will  be  found  useful 
and  satisfactory.  A  foot  power  or  other  blower  for  the  blast 
lamp,  for  glass  ])lowing  or  other  work,  will  also  be  needed.  Two 
wood-lathes  nnd  two  iron-lathes  should  be  provided,  one  of  the 
latter  having  at  least  a  12  inch  swing.  The  larger  lathee  are 
moi-e  satisfai'tory  for  many  reasons,  chief  of  which  is  that  they 
are  Icks  liable  to  g(*t  broken.  For  a  cheap,  strong,  slow  drill,  that 
is  for  the  larger  sizes  of  holes,  the  form  used  by  blaoksmiths  is 
very  t^ood  and  nuiy  be  worked  by  hand  or  motor.  For  a  smaller 
drill  pK^s,  Barnes's  sensitive  drill  has  proved  very  serviceable 
to  us.  In  a  larger  sho])  I  should  ask  for  a  stronger  drill  press. 
Also,  a  power  hack  saw  is  an  interesting  tool,  far  superior  to 
the  handsaw;  and  right  here  I  may  say,  what  is  perhaps  obvious, 
that  those  tools  which  are  run  by  the  motor  will  be  of  most 
power  in  holding  the  interest  of  the  class,  a  point  which  should 
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be  atndied.  Any  one  who  has  felt  the  pleaBurable  thrill  that 
comes  from  throwing  into  action  a  power  hack  saw,  or  that  from 
seeing  it  stop  itself  when  its  work  is  done,  knows  what  I  mean. 
An  anvil,  a  forge,  an  emery  grinder,  a  bnffing-lathe,  band  saw, 
circular  saw,  milling  machine,  universal  grinder,  shaper  and  an 
iron  planer  will  suggest  themselves  after  the  more  essential  tools 
have  been  provided. 

80  far  as  my  experience  goes,  it  is  best  that  the  class  should 
meet  outside  of  school  hours,  each  pupil  attending  but  once  a 
week  and  for  not  longer  than  two  or  two  and  a  half  hours.  My 
practice  is  to  give  Friday  afternoons  and  Saturday  forenoons  to 
this  work.  No  fees  are  charged  the  pupils.  All  work  done  is  for 
the  school.  The  pupils  admitted  are  usually  of  the  physics  classes, 
though  others  are  not  refused  if  there  is  room  for  them.  After 
a  boy  joins  the  class  he  may  remain  as  long  as  he  chooses  pro- 
vided he  is  regular  and  industrious.  Three  absences  without 
good  excuse  constitute  a  forfeiture  of  membership.  Some  credit 
is  usually  given  for  this  work  which  helps  to  raise  the  physics 
mark.  There  has  never  been  a  time  when  there  were  not  more 
applicants  than  I  could  accommodate.  In  our  school  there  are 
probably  several  hundred  who  would  like  to  take  the  work  if  I 
could  accommodate  them.  It  is  well  to  allow  pupils  to  join  the 
shop  class  as  a  reward  for  good  work  in  other  lines. 

Finally,  if  we  were  able  to  persuade  our  boards  of  education 
that  this  work  is  of  sufficient  importance  to  warrant  their  engag- 
ing a  competent  mechanic  and  teacher  to  give  all  his  time  to 
t^ching  the  repairing  and  constructing  of  apparatus  to  all  the 
boys  of  the  school  who  might  wish  to  engage  in  it,  I  am  con- 
vinced that  no  more  valuable  course  could  be  found  in  the 
school  curriculum. 

Professor  Case — If  I  might  add  one  more  point  to  what  I  said 
before.  I  have  brought  a  few  little  pictures  of  pieces  of  apparatus 
the  pupils  have  constructed,  that  may  be  of  interest  to  some  of 
those  present.  A  laboratory  table  equipped  with  apparatus  made 
almost  entirely  by  the  students.  The  total  cost  of  the  apparatus 
as  pictured  on  the  table  is,  I  believe,  between  f  4  and  |5  and  con- 
sists of  about  16  different  instruments  that  are  useful. 

I  have  received  a  number  of  letters  at  different  times  in  regard 
to  the  method  empJojed  in  obtaining  the  wave  \eug\\i  ol  ^o\v\A 
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by  means  of  a  tuning  fork.  I  brought  this  little  sheet  i^ith  some 
of  the  records  I  use.  The  method  we  employ,  instead  of  a  bristle 
attaclied  to  the  tuning  fork,  is  to  attach  a  pin  which  has  an  ex- 
tremely fine  point,  attached  by  means  of  a  piece  of  sealing  wax. 
The  records,  instead  of  being  made  on  glass,  are  made  on  paper. 
We  take  an  ordinary  piece  of  paper  and  coat  the  paper  with 
carbon  by  means  of  an  oil  lamp  with  about  ^  kerosene  oil  and  | 
spirits  of  turpentine.  Then,  after  the  records  are  made,  we  coat 
the  paper  with  a  varnish  and  the  records  are  finished. 

Professor  Turner — I  would  like  to  ask  Mr  Case  about  fastening 
that  pin. 

Professor  Case — We  take  the  head  off  the  pin,  let  it  lie  between 
the  two  bearings  inside  and  finally  give  it  a  curve. 

Professor  Turner — In  smoking  the  paper,  can  you  get  that  even? 

Professor  Case — Yes,  get  it  very  even.  This  is  some  left  over 
from  last  year. 

Professor  Turner — Any  particular  shape  to  the  flame? 

Professor  Case — No,  we  use  an  alcohol  lamp. 

Prof.  W.  J.  Greene — I  wish  to  add  my  approval  of  this  work. 
Mr  Case  spoke  of  the  boy  who  was  poor  in  his  studies  all  through 
the  grammar  school.  I  think  we  need  to  look  out  for  that  boy. 
He  is  ordinarily  turned  out  of  school  as  a  blockhead.  If  he  is 
fortunate  enough  to  get  into  a  physics  class,  he  gets  interested 
in  tools  and  becomes  one  of  the  best  boys  in  the  school.  In  every 
school  there  is  one,  and  more  likely  there  are  three  or  four  of 
these  cases.  If  such  work  reached  only  this  one  it  would  be 
valuable.  I  l)elieve  the  real  educational  value  of  this  work  is 
far  greater  than  the  accurate  determination  which  the  profess- 
ors want  to  get  out  of  our  high  schools.  It  is  more  educational 
for  the  average  pupil  who  will  not  go  to  college.  I  think  he  ifl 
entitled  to  consideration ;  and  this  is  the  class  where  he  can  best 
receive  this  consideration. 

Professor  Turner — I  want  to  say  a  word  in  regard  to  this  paper. 
I  like  this  idea  first  rate  of  getting  work  out  of  the  boys  in  mak- 
ing apparatus  for  the  laboratory.  I  have  never  carried  out  the 
work  as  thoroughly  as  Mr  Kenyon ;  but  for  several  years  I  have 
had  from  two  to  eight  boys  stay  after  school  at  any  time  I  would 
suggest,  and  who  usually  stayed  as  long  as  I  would  allow  them  to 
stnv.    Souio  (}{  the  boys  conve  b;vck  vifter  they  have  been  to  college 
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or  at  work  somewhere,  and  I  believe  those  boys  have  a  very  dear 
spot  in  their  hearts  for  this  laboratory.  They  see  things  still 
preserved  that  are  records  of  something  they  have  done,  and  it 
means  a  great  deal  to  those  boys.  I  intend  to  have  some  boys 
do  the  same  kind  of  work  Dr  Kenyon  has  spoken  of  in  his  paper. 
What  we  have  done  previous  to  this  time  has  been  making  small 
pieces  of  apparatus  that  could  be  done  with  the  saw,  file  and  plane. 
They  were  all  helpful,  and,  I  know,  have  brought  good  results; 
and  I  am  most  heartily  in  sympathy  with  that  line  of  work  for 
boys  fitted  for  it,  and  who  will  take  hold  of  it. 


Chairman  Whitney  announced  the  names  of  a  committee  ap- 
pointed to  prepare  a  syllabus  for  2d  year  physics  for  use  in 
school  [see  p.  458] ;  also  the  selection  of  Professor  Babcock  of 
Alfred  University  as  chairman  of  the  section  for  next  year. 

Section  B.     BIOLOGY 

IflXPERIBIlfillTAIi  PHYSlUtiOGY   IN  THIS   HIGH   SCHOOL 

BT  PROF.  M.  SMITH  THOMAS,  LB  ROY  HIGH  SCHOOL 

When  I  was  asked  to  present  a  paper  at  this  association,  the 
subject  of  experimental  physiology  in  the  high  school  seemed  to 
me  a  worthy  and  appropriate  topic  to  be  introduced  for  discus- 
sion. I  come  not  to  instruct,  but  to  be  guided  and  assisted;  I 
speak  not  to  dictate  some  model  and  uniform  path  from  which 
none  shall  deviate;  I  wish  simply  to  present  my  methods  and 
devices  in  the  schoolroom,  trying  to  give  a  practical  and  methodic 
manner  of  teaching  physiology  in  our  high  schools.  In  this  large 
attendance  of  scientific  instructors,  as  many  methods  and  devices 
will  be  advocated  as  there  are  individuals  present,  each  adapting 
his  modes  of  instruction  to  his  environment  and  personal  prefer- 
ence. Before  me  I  see  men  who  have  seen  years  of  service  in  the 
schoolroom,  who  have  studied  the  fundamental  principles  of 
pedagogy,  and  who  help  to  form  a  portion  of  the  Empire  State's 
able  corps  of  educators.  I  am  positive  that  each  of  you  has  much 
more  valuable  knowledge  concerning  this  high  school  subject 
than  I;  therefore  I  will  merely  make  a  few  suggestions,  telling 
you  how  I  teach  physiology,  pointing  out  the  devices  useful  to 
me  and  the  method  most  serviceable  in  my  experience. 
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In  pfrfopming  experimental  work  in  zoology,  botany,  physici 
and  chemistry,  my  classeB  have  always  been  handicapped  in  their 
laboratory  work  by  their  awkwardness  in  manipulation,  their 
ignorance  of  apparatus  and  their  lack  of  independence  in  pro- 
cedure. Much  valuable  time  has  been  consumed  in  learning  the 
names  and  the  adjustment  of  simple  apparatus,  in  gaining  a  rudi- 
mentary knowledge  of  chemicals,  in  the  neat  and  concise  arrange- 
ment of  notebooks,  in  learning  to  observe  the  results  of  an  experi- 
ment, in  gaining  an  efficiency  to  tabulate  the  causes  and  effects 
of  natural  phenomena  and  many  other  annoying  and  wonying 
detentions. 

On  the  day  of  entering  the  laboratory,  everything  is  new  to  the 
pupil.  He  moves  in  a  strange  atmosphere,  he  has  left  the  monot- 
onous tasks  of  everyday  classroom  routine  and  enters  on  a  course 
of  personal  investigation  and  accurate  confirmation.  Much  de- 
p<'nd»  on  the  instructor  as  to  whether  the  pupil  likes  or  dislikes 
his  laboratory  work;  much  individual  instruction  is  necessary 
and  many  details  need  to  be  properly  impressed  on  the  child's 
mind.  IIis  powei's  of  observation  and  reasoning  faculties  begin 
to  unfold,  and  now  is  tlu^  time  when  this  developing  mind  needs 
the  most  eai*eful  piidanee  and  the  most  influential  environment 

Two  classes  of  students  have  come  under  my  ob6er\'at]on.  The 
one.  is  the  boy  who  enjoys  a  p:1orious  Fourth  of  July,  and  he  easily 
imagines  the  hiboratory  a  wholesale  Chinese  firecracker  establish- 
ni(»n1,  and,  if  unrestrained,  indulj;:es  in  the  opportunity  to  cele- 
brate. At  tirst  he  is  all  animation,  and  some  little  time  must 
ela]>se  before  \u^  is  accustomed  to  his  surroundings,  and  his 
nervous  tension  an<1  nngtjverned  activity  subside.  Then  comes 
the  critical  m  on  unit.  He  now  tires  of  the  work,  if  not  properly 
stininlaled  an<l  if  not  tan<;1it  the  value  of  a  thorough  laboratory 
etlnration. 

The  other  class  of  stntlenis,  nsnally  composed  of  girls,  delay 
j»rc»|»er  ailvancenieni  in  tlie  subject  because  of  their  timidity  and 
d<']»enHence  on  I  he  instructor.  A  fear  ])revails  that  some  magical 
jM»\ver  will  transform  everything  they  touch  into  fragments,  and 
very  fre<|uenily  this  inf<Tence  is  a  truism.  This  particular  kind 
of  ]Mi)»il  needs  much  indivi<lual  direction  and  personal  encourage- 
ment, till  he  «;ains  inde|»enden<'e  in  his  work  and  confidence  in  his 
nhilitv  lo  njanipulate  and  to  execute* 
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Let  us  begin  our  experimental  work  in  physiology  during  the 
first  year  of  the  pupiPs  high  school  course.  In  my  teaching  I 
have  found  laboratory  work  in  this  subject  an  easy  stepping-stone 
to  experimental  work  in  other  sciences. 

The  names,  usee  and  workings  of  simple  but  necessary  appa- 
ratus may  be  properly  taught.  T^et  the  pupil  become  thoroughly 
familiar  with  such  apparatus  as  a  ringstand,  a  pneumatic  trough, 
a  gas-burner,  a  test  tube,  a  cork  borer,  a  filter,  a  crucible,  a  flask, 
and  many  other  simple  contrivances.  I  would  give  much  drill 
in  the  arrangement  and  construction  of  apparatus,  then  teach 
the  use  of  the  complex  whole  Lead  him  to  see  how  important 
each  unit  is  in  order  that  the  entire  combination  may  properly 
perform  its  function.  Permit  the  pupil  to  construct  simple  con- 
trivances. Urge  him  to  execute  his  own  ideas  and  to  perfect  his 
own  mental  plans.  Lead  him  to  see  that  there  is  need  of  better 
deYicee,  allow  him  to  look  on  himself  as  an  inventor  and  en- 
courage him  to  work  out  his  rude  conceptions. 

By  the  most  conservative,  laboratory  work  may  be  considered 
a  "  fad."  Laboratory  work  is  beneficial,  it  is  practical.  It  has 
come  to  stay.  Laboratory  work  is  the  work  of  the  hand  directed 
by  the  mind.  This  work  is  specially  attractive  to  the  pupil  who 
has  just  entered  the  high  school.  At  this  age,  many  pupils  become 
weary  of  school  work,  outside  attractions  become  more  inviting, 
and  their  lessons  are  n^lected.  It  is  the  duty  of  the  instructor 
to  put  forth  every  effort  and  bring  every  possible  lever  to  bear 
on  pupils  that  th^  may  remain  in  scliool.  Many  a  boy  has  left 
school  who  afterward  would  have  given  all  his  wealth  for  a  high 
school  education. 

Among  the  boys  who  sit  in  our  schoolrooms  today,  ai*e  the 
Edisons  and  Marconis  of  tomorrow.  Suppose  that  mischievous 
boy  who  is  in  your  class  each  day  has  a  liking  for  invention  and 
experimental  work,  are  you  going  to  permit  him  to  drop  from  his 
class  and  go  forth  into  the  world  to  dig  ditches  for  the  remainder 
of  his  life?  Who  is  responsible  for  his  future  success  or  failure 
in  life's  work?  To  whom  does  the  duty  belong  to  encourage  him, 
to  praise  his  work,  and  to  give  him  a  high  ideal  ?  Let  us  as  teach- 
ers stimulate  in  every  possible  way  the  American  youth  to  find 
a  high  ideal  and  to  do  his  level  best. 
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Well  do  I  remember  my  high  school  course  in  physiology  and 
the  dislike  I  had  for  it,  aversion  which  clung  to  me  when  I  b^;an 
to  teach.  Why  do  pupils  approach  this  subject  with  a  feeling  of 
repugnance?  Is  it  not  because  of  the  narrow  scope  which  the 
textbook  and  the  instructor  give  to  the  subject?  What  interest 
can  a  boy  who  is  **  alive "  tak^  in  a  conglomeration  of  names 
associated  with  an  imaginary  body  composed  of  bones^  muscles 
and  other  tissues?  Give  him  something  he  can  see.  Show  him 
that  his  body  is  only  a  unit  out  of  millions;  lead  him  to  perceive 
that  the  circulation  in  his  body  is  more  highly  developed  than 
those  of  the  lower  animals,  show  him  the  differences,  point  out 
the  resemblances,  teach  him  to  observe  nature  for  himself. 

Show  him  the  one  chambered  heart  of  the  lobster,  compare  it 
with  the  two  chambered  heart  of  the  fish,  examine  the  arterio- 
venous ventricle  in  the  amphibian,  on  the  chart,  trace  the  pecu- 
liar circulation  of  mammal's  blood  system. 

Briefly  study  the  digestive,  the  respiratory  and  the  nervous 
systems  of  different  animals.  Deal  with  life,  for  where  life  is, 
there  is  physiology.  It  matters  little  whether  the  living  matter 
occur  in  man  or  in  reptile,  in  amphibian  or  bird,  in  protozoan  or 
metazoan.  The  term  physiology  should  be  aasociated  with  man 
no  more  than  with  other  organic  species. 

After  using  several  varieties  of  notebooks,  I  have  a  notebook 
which  pleanes  me.  At  first  I  used  a  notebook  bound  in  book  form 
and  of  small  sizo.  The  written  directions  were  on  the  left 
hand  pii^xo  and  an  opportunity  given  to  write  the  results  of 
the  experiniont  on  the  right  hand  page.  My  chief  objection  to 
this  form  of  nolebool^  is,  that,  if  an  error  is  made,  the  page  is 
ruined  and  it  can  not  be  removed.  Some  will  argue  that  that  is 
the  best  form  of  notebook  to  use,  as  it  gives  the  pupils  true  work, 
but  J  believe  in  j^iviiig  the  pupil  an  opportunity  to  correct  his 
mistakes.  If  lie  niiikc^  a  blot,  missj>ells  a  word  op  makes  other 
clerical  (»i'rors,  see  that  he  corrects  them.  Teach  him  neatness, 
and  iie  will  ac(|iiire  accuracy  and  painstaking.  Engraft  these 
principles  into  his  wf^vy  l)eing;  for  not  far  distant  in  the  future 
he  must  go  forth  from  the  high  school,  either  into  the  college  or 
univ(M'sity,  or  to  face  the  world's  contending  battles,  to  write  his 
record  in  life's  book.    We  as  teachers,  having  the  pupil  under  our 


1902]  SECTION    MEETINGS  —  SECTION   B         .  527 

Bupervision  six  hours  during  the  day,  are  responsible  to  a  great 
exteot  for  his  success  or  failure  in  after  life. 

All  about  us  we  see  business  men  careless  in  their  mercantile 
relations,  and  we  say  they  have  a  loose  manner  of  dealing  and 
conducting  their  affairs.  Perchance  we  can  trace  these  habits 
back  to  the  high  school  and  away  down  through  the  grades,  to 
some  teachers  who  allowed  them  to  be  slack  in  habits,  slothful 
in  their  duties,  not  neat  in  their  work  and  inaccurate  in  their 
tasks.  On  every  side,  we  notice  young  men  careless  in  their  ex- 
penditures and  irr^ular  in  their  habits,  and  we  say  they  are 
living  a  **  fast"  life.  Who  will  be  accountable  for  their  record? 
To  whom  can  the  rudiments  of  their  misdoings  be  traced?  Is  not 
their  high  school  instructor  in  a  great  measure  responsible  for 
their  wrongdoings?  Should  not  that  teacher  have  directed  them 
into  avenues  and  channels  of  accuracy,  neatness  and  thriftiness? 

In  our  classes  at  Le  Roy  we  use  a  notebook  which  has  a  remov- 
able cover.  Through  the  back  are  three  small  holes  at  intervals 
of  about  4  inches.  We  buy  the  paper  by  the  ream,  which  is 
already  perforated.  After  placing  the  paper  within  the  covers, 
three  rivets,  or  a  shoestring,  are  placed  through  the  l^oles,  thus 
giving  a  very  convenient  notebook.  The  chief  advantage  of  this 
notebook  is  that,  if  a  page  is  ruined,  it  is  easily  removed,  and 
at  any  time  new  pages  may  be  added.  We  obtain  drawing  paper 
of  a  uniform  size,  have  it  perforated  and  place  it  in  the  notebook 
at  any  place  desired.  We  have  our  science  notebook  of  a  uniform 
size  throughout  all  the  laboratory  branches. 

The  drawings  which  are  placed  in  the  notebook  are  first  made 
in  light  pencil  mark,  these  are  traced  in  black  ink.  I  prefer  ink 
drawings,  as  they  arc  clean  cut,  distinct  and  not  erasable.  They 
also  have  a  more  finished  appearance,  and  the  pupil  feels  that 
he  has  accomplished  something  and  takes  a  sense  of  piide  in  his 
work.  Some  of  these  drawings  are  finished  in  colored  inks,  which 
greatly  adds  to  their  beauty  and  impressiveness.  If  it  be  a  draw- 
ing in  comparative  physiology  of  the  circulatory  systems  of  dif- 
ferent animals,  the  pure  blood  circulation  is  traced  in  red  ink 
and  the  impure  in  blue.  If  it  be  a  botanical  drawing,  green  ink 
and  many  other  colors  may  be  used. 

Frequent  use  should  be  made  of  the  microscope.  Several  weeks 
are  necessary  to  accustom  the  pupil  to  a  practical  w^e  ol  >3k^% 
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instrument.  I  wonld  teach  him  to  use  the  compound  microscope 
independently  and  skilfully.  Teach  the  names  and  functions  of 
the  parts,  and  have  a  drawing  made  of  the  instrument.  Show  the 
pupil  how  to  focus  it,  how  to  use  the  reflector,  when  to  use  the 
coai'se  adjustment  and  when  the  fine  adjustment  and,  above  all 
how  properly  to  care  for  this  valuable  piece  of  apparatus.  Have 
the  pupils  bring  physiologic  specimens  to  the  class  for  micro- 
scopic work,  instruct  them  how  to  mount  them.  AVhen  dissect- 
ing, examine  the  different  organs  and  tissues,  finding  out  their 
structure  and  peculiarities,  and  have  drawings  made  of  the  im- 
portant ])ar(s.  A  collection  of  physiology  mounts  should  be  in 
the  ])ossessi()n  of  ov^ry  school  and  the  instructor  should  be  on  the 
alert  for  interesting  ai)eciniens  to  be  used  in  the  class.  Specimens 
should  be  preserved  for  future  use,  each  class  collecting  material 
to  be  left  in  the  schoolroom,  thus  building  up  a  valuable  biologic 
laboratory.  Any  school  may  build  up  its  laboratories  by  this 
method.  1  have  niv  science  classes  make  collections,  and  each 
person  lojive  a  part  of  his  si^ecimens,  which  are  added  to  the 
high  school  laboratories.  Thus  in  a  few  years  very  extensive  and 
I>raoti('al  collections  are  formed. 

I  wonld  have  a  limited  amount  of  dissection  performed  in  the 
class.     Introduce  a  great  amount  of  microscopic  work. 

Physiology  is  not  a  mere  memory  science  but  one  of  observa- 
tion jmd  cxjjorinicnt,  and  above  all  other  sciences  it  develops  the 
reasoning  ])owers.  A  fine  oj^portnnity  is  given  for  studying  the 
relations  of  cause  and  effect;  and  we  as  instructors  do  the  pupils 
a  groni  injury  if  we  confine  our  efforts  merely  to  the  narrow  limits 
of  ;i  textbook  and  do  not  give  the  subject  a  broad  scope  and  an 
o|>}Mjrtuniiy  lor  j>racti('al  work. 

Many  dry  textbook  facts  may  be  made  interesting  by  simple 
experiments.  The  making  of  oxygen  is  a  very  attractive  illustra- 
tion. Show  (he  pupil  how  to  construct  the  apparatus,  then  allow 
him  to  arrange  it  for  himself.  Show  him  the  materials  needed; 
tell  him  the  constituents  of  the  manganese  dioxid  are  obtained 
from  the  chlorate  by  heating  the  mixture,  and  that  the  presence 
of  the  manganese  dioxid  is  necessary  to  liberate  the  gas.  Teaok 
the  process  of  upward  displacement.  Illustrate  the  efltect  of 
oxygen  on  a  glowing  coal,  place  a  piece  of  ignited  sulfur  in  a 
receiver  of  pure  oxygen,  show  lYv^  ft\>o\i\aiTi^«\»  btiming  phos- 
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phoms  and  bum  a  piece  of  picture  wire.  This  will  impress  the 
idea  of  the  great  chemical  affinity  of  the  vital  constituent  which 
is  found  in  the  atmosphere  indelibly  on  the  pupil's  mind.  He 
easily  imagines  what  the  result  would  be  if  the  air  were  composed 
<rf  pure  oxygen  and  perceives  the  use  of  nitrogen  as  a  diluent 
agency. 

Among  other  simple  experiments  are  the  following:  an  exami- 
nation of  the  circulation  in  a  frog's  foot;  the  effect  of  carbon 
dioxid  on  limewater  and  on  a  flame;  burning  a  bone,  thus  remov- 
ing the  animal  matter;  soaking  a  bone  in  acid,  removing  the 
mineral  substance;  showing  the  process  of  fermentation  by  put- 
ting yeast  with  a  solution  of  molasses  and  water ;  explaining  the 
action  of  soap;  and  many  other  practical  illustrations  suited  to 
the  convenience  of  the  instructor  and  adapted  to  the  facilities  of 
the  laboratory. 

A  sufficient  amount  of  hygiene  should  be  considered  in  the  high 
school,  but  this  phase  of  the  subject  should  be  taught  less  for  its 
discipline  and  more  for  its  information. 

I  for  one  feel  that  the  Regents  should  be  encouraged  in  their 
efforts  to  establish  laboratory  courses  in  our  high  schools.  I, 
personally,  think  a  laboratory  course  in  physiology  would  be  a 
great  benefit  to  our  work  in  the  sciences.  Why  not  urge  the 
Board  of  Regents  to  institute  an  experimental  course  in  physi- 
ology, one  similar  to  the  courses  already  established  in  zoology, 
botany,  physics  and  chemistry? 

We  need  to  reach  down  into  the  first  year  high  school  work. 
This  method  of  teaching  the  subject  would  give  the  pupil  an 
acute  sense  of  discrimination  and  would  aid  him  *^  to  think."  In 
conclusion,  I  urge  the  members  of  this  section  to  discuss  freely 
the  subject  which  has  been  introduced. 

Hiss  Katherine  S.  Wctmore — My  somewhat  limited  experience 
leads  me  to  favor  the  removal  of  physiology  from  high  schools 
entirely.  From  five  to  seven  years  of  physiology  have  generally 
been  completed  by  the  pupil  on  his  entrance  to  the  high  school. 
More  advanced  study  presents  technical  difficulties  which  are 
beyond  his  power.  Even  in  some  of  our  colleges  pure  experi- 
mental physiology  has  been  found  so  difficult  that  hygiene  has 
been  made  a  Bubstitnte. 
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After  so  many  years  of  physiology  study  in  the  grades,  the 
pupils  become  tired  of  the  subject.  The  result  is  often  a  lack  of 
interest  fatal  to  any  subject.  I  have  known  high  school  classes 
to  be  seriously  harmed  by  good  courses  of  physiology  for  this 
reason. 

A  good  laboratory  course  in  zoology  or  botany  would  give 
the  necessary  training  for  a  later  course  in  experimental  phy- 
siology, if  the  pupil  should  desire  one.  A  practical  course  in 
hygiene  would  be  a  good  substitute  for  physiology,  talking  up 
such  subjects  as  the  care  of  the  body,  of  the  room  and  the 
clothing. 

Prin.  J.  S.  Kingsley — I  am  convinced,  from  my  experience,  that 
the  ground  covered  by  our  physiology  courses  today  in  our 
state  high  schools  could  be  traversed  in  the  grades,  particularly 
in  the  seventh  and  eighth.  This  would  make  the  high  school 
curriculum  less  crowded. 

I  am  in  favor  of  a  considerable  amount  of  experimental  work 
to  accompany  physiology  teaching.  Such  subjects  as  the  capacity 
of  lungs,  muscular  growth,  the  simpler  facts  as  to  the  action 
of  the  digestive  fluids  are  not  too  difficult  for  experiment  and 
demonstration. 

In  our  school  we  have  a  great  deal  of  success  in  simple  dis- 
secting and  microscopic  work.  The  pupils  prepare  their  own 
slides,  not  of  course  the  material  for  them.  Two  kinds  of  repre- 
sentations are  made  of  the  subjects  studied,  first,  pen  drawings, 
stM'ond,  colored  sketches.  The  former  help  to  teach  the  form 
and  outline,  the  latter  mass  and  color.  Of  course,  if  but  one 
of  the  two  can  be  used,  the  outline  drawing  is  the  more  import- 
ant.   We  also  derive  much  benefit  from  the  stereopticon. 

Hygiene  should  not  crowd  out  ])hysiology  in  the  grades,  since 
a  ])r(»ttv  definite  knowled^a^  of  the  structure  and  growth  of 
orj^aiis  is  necessary  as  a  basis  for  hygiene.  If  physiology  is  not 
emphasized  before  the  hiji:h  school,  the  large  percentage  of 
school  children  who  do  not  reach  the  high  school  will  miss  it 
altogether. 

Some  idea  of  common  diseases  and  simple  methods  of  treat- 
ment should  be  given  in  the  grades.     The  germ  theory,  for 
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instance,  though  too  difficult  to  be  taken  up  in  detail,  is  too 
important  not  to  be  treated  in  a  simple  way.  This  is  one  of  the 
subjects,  by  the  way,  which  can  be  illustrated  by  the  slides 
fiffnished  by  the  state  department. 

Inspector  Charles  N.  Cobb — ^It  seems  to  me  that  experimental 
work  along  the  lines  just  suggested  has  been  to  a  large  extent 
neglected  in  the  high  schools  of  the  State.  In  my  own  visita- 
tion of  the  work  of  the  schools,  I  find  that  there  is  less  experi- 
mental work  done  in  physiology  than  in  almost  any  of  the  other 
sciences.  The  reasons  perhaps  are  these:  First,  the  subject  of 
physiology  has  been  taught  in  the  schools  more  years  than  the 
other  sciences,  and  therefore  thj^t  subject  has  traditions  and 
methods  of  teaching  clustered  around  it.  We  all  understand 
that  the  methods  of  teaching  any  of  the  sciences,  years  ago, 
were  of  a  kind  that  required  very  little  experimenting. 

Second,  I  think  the  greater  part  of  the  teachers  of  physiology 
in  the  State  find  it  more  or  less  difficult  to  provide  experiments, 
more  so  than  in  the  other  sciences. 

Third,  I  find  that  the  subject  of  physiology  is  not  always 
taught  in  the  schools  by  the  science  teachers.  There  is  a  sort 
of  opinion  prevailing  that  any  of  the  licensed  teachers  in  the 
State  can  teach  physiology,  and  that  opinion  is  rendered  more 
convincing  because  physiology  is  one  of  the  subjects  in  which 
they  have  to  take  examinations  before  they  receive  a  license  to 
teach.  Where  the  work  of  the  science  teacher  is  so  great  that 
some  assistance  must  be  provided,  it  is  quite  likely  to  be  pro- 
vided along  the  line  of  physiology. 

What  can  be  done  to  remedy  the  condition  of  affairs,  is  a 
question.  I  am  glad  to  say  that  some  of  the  schools  in  the 
State  are  providing  most  excellent  teachers  of  physiology. 
Some  of  them  are  experimenting  and  having  their  students  per- 
form experiments  before  their  classes. 

My  judgment  is  that  this  association  could  render  material 
help  to  the  cause  of  education,  not  only  in  this  State  but  else- 
where, by  having  a  committee  appointed  to  devise  the  most 
desirable  course  of  experiments  for  high  school  physiology,  and 
not  only  to  devise  the  experiments  but  either  to  give  or  refer 
to  explicit  directions  as  to  how  they  should  be  petloTm^, 
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I  know  there  is  a  feeling  on  the  part  of  some  people,  who 
never  did  surh  work,  that  instructions  harass  them  in  their 
so  called  freedom  in  teaching  the  subject.  But,  if  they  are  told 
how  they  can  do  the  experiments,  they  can  make  any  variations 
which  they  find  preferable,  and  I  think  there  will  be  no  trouble. 

Prof.  A.  D.  Morrill — ^It  seems  to  me  we  might  do  well  to  deter- 
mine more  definitely  just  what  is  the  object  of  our  discussion. 
Some  of  the  older  textbooks  bear  the  title,  Anatomy,  Physiology 
and  Hygiene.  Which  of  these  are  we  discussing  and  at  what 
stage?  I  notice  that  some  are  making  physiology  the  important 
subject  and  some  hygiene. 

As  for  experimental  work  ip  the  grades,  it  would  seem  that 
anything  but  simple  experiments  in  hygiene,  to  teach  the  child 
to  care  for  his  health,  are  out  of  the  question.  If  we  are  dis- 
cussing pure  physiology,  it  does  not  appear  to  be  a  subject 
suitable  for  high  school  pupils.  It  has  been  my  experience  that 
seniors  in  college,  with  all  of  their  previous  training  in  chemistry 
and  physics,  are  not  too  well  prepared  for  it. 

As  I  understand  the  question,  it  is  high  school  work  which 
is  now  before  us.  Though  I  do  not  consider  experimental  work 
entirely  out  of  place,  I  think  that  observational  work  has  the 
greatest  value.  1  have  a  friend  who  has  been  teaching  physi- 
ology in  the  high  schools  of  Pittsburg  with  pupils  of  13  or  14 
years.  He  requires  every  pupil  to  perform  a  great  many  experi- 
ments and  is  much  delighted  with  the  result.  They  are  largely 
observational.  Many  experiments  are  performed  by  the  in- 
structor and  others  by  the  aid  of  the  pupils. 

I  should  say,  in  this  connection,  that  some  simple  manual  of 
experiments  would  be  desirable  in  the  hands  of  all  the  physi- 
ology teachers  of  the  State. 

Miss  Gertrude  Burlingham — We  have  been  doing  experimental 
work  in  ]»hysiology  at  Binghamton  for  two  years.  This  year 
we  are  doing  better  work  in  laboratory,  I  think,  than  we  have 
done  heretofore.  The  work  of  the  pupils  in  the  grade  taking 
])hysiology  has  l)een  so  arranged  that  the  hour  preceding  recita- 
tion is  free,  so  that,  when  we  go  the  laboratory,  we  have  two 
periods  for  work.  As  a  rule,  we  go  only  once  in  two  weeks. 
TIw  first  time,  I  generally  take  tVve  c\^^^  to  Wi^  ^\i%\£iV^%L  lo^bora- 
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tOTjy  and  they  find  the  composition  of  hone,  each  one  weighing 

a  piece  of  bone  and   performing   the  entire   experiment   for 
bifflself. 

Then  we  do  more  or  less  microscopic  work.  Two  students 
work  at  each  microscope,  and  16  work  in  one  division.  We 
study  blood  cells,  epithelium  muscle,  bone,  yeast  etc. 

They  have  performed  several  experiments  on  foods,  testing 
for  sugar  and  starch  and  demonstrating  the  action  of  the  digest- 
ive fluids.  In  addition,  there  are  certain  experiments  which  1 
perform  before  the  classes.  I  have  found,  I  think,  an  interesting 
way  to  introduce  dissection.  There  are  some  animals  which  the 
pupils  do  not  object  to  seeing  dissected.  Last  term,  I  showed 
the  class  a  rat,  having  prepared  it  before  class.  They  were  de- 
lighted with  it,  and  no  one  objected  to  examining  it.  Even 
other  classes  came  in  our  room  to  see  it  and  were  eager  to 
examine  it. 

The  kind  of  work  outlined  above,  I  find,  gives  them  a  desire 
for  other  experimental  sciences.  At  our  last  laboratory  exer- 
cise, one  girl  asked  about  zoology  and  said  she  wished  to  study 
it  if  she  could.  No  ill  effects  from  this  sort  of  laboratory  work 
have  come  to  my  attention. 

Prof.  J.  E.  Kirkwood — ^I  have  had  no  experience*  myself  in  the 
teaching  of  human  physiology,  my  work  having  to  do  entirely 
with  botany,  but  I  would  like  to  ask  if  it  would  not  be  prac- 
ticable to  emphasize,  a  little  more,  the  pbysiological  side  of 
botany  and  zoology.  It  occurs  to  me  that  by  so  doinj::  there 
would  be  supplied  to  high  school  students  a  course  in  general 
physiology  leading  up  to  the  more  special  subject  of  human 
physiology. 

There  are  many  physiologic  experiments  which  can  be  per- 
formed easily  on  animals  and  plants,  specially  the  latter.  These 
have  r^ard  to  growth,  the  relations  of  organisms  to  light,  tem- 
perature etc.,  the  effect  of  light  and  darkness  on  the  jjrowth 
and  structure  of  plants,  the  process  of  digestion  as  exemplified 
in  certain  starchy  seeds  or  grain,  specially  maize. 

In  view  of  the  fact  that  so  many  high  school  students  never 
reach  a  college,  where  they  might  have  better  opportunity  for 
experimental  work,  would  it  not  make  the  cowrno  \tv  \\\\\w^w 
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physiolop:y  in  the  last  year  of  the  high  school  more  profitable  if 
it  were  preceded  by  a  more  general  course,  offered  by  bringing 
to  the  front  the  physiological  side  of  botany  and  zoology? 

Prof.  F.  Z.  Lewis — I  do  not  desire  to  criticize  existing  methods; 
yet,  it  seems  to  me,  some  change  is  needed  in  the  physiology 
teaching  of  the  grades.  We  high  school  teachers  find  we  do 
not  derive  so  much  benefit  from  the  earlier  physiology  teach- 
ing as  we  should  expect  from  the  time  put  on  it.  Grade  pupils 
are  not  mature  enough  for  physiology.  Arithmetic  and  geog- 
raphy and  the  other  fundamentals  belong  to  an  earlier  period 
than  physiology. 

Horatio  M.  FoUook — From  the  discussion  of  the  morning,  it  is 
evident  that  we  are  not  a  unit  on  the  question  of  experimental 
physiology.  We  evidently  need  more  light.  I  therefore  move, 
as  Mr  Cobb  suggested,  that  our  chairman  appoint  a  committee 
to  prepare  for  the  association  and  teachers  of  the  State  a  lab- 
oratory course  in  physiology  suitable  for  the  high  school. 


The  motion  was  carried;  and  a  committee  [see  p.  458]  was 
appointed  by  Chaiiinan  Kirkwood. 

Section  C.     EARTH  SCIENCE 

LIMITATIONS   OF   SCHOOL   MUSIflUMS  IN   NATVKB   STUDY 

BY    PROF.    R.    ELSWORTH    CALL,    BROOKLYN    IN8TITUTB    OP    ARTS    AND 

SCIENCES 

It  is  assumed  nt  Ihe  oiiisor  tlint  nature  study,  in  at  least  two 
of  its  forms,  is  now  recognized  as  an  essential  part  of  the  work 
of  the  elementary  school,  elust  what  part  must  be  determined 
by  the  needs  and  opportunities  of  the  various  communitiea 
The  subjects  pursued  will,  of  course,  differ,  and  it  is  quite  proper 
that  they  should.  Towns  and  villages  along  the  Mohawk,  the 
Hudson,  the  Genesee,  will  find  occasion  for  diverse  work  along 
nature  lines  wanting  in  the  region  of  seashore.  It  surely  will 
not  be  argued  by  any  intelligent  instructor  that  all  nature  must 
necessarily  pass  in  review  in  the  elementary  school.  If  such  be 
the  position  of  instructors,  it  will  be  only  necessary  to  say  that 
their  interpretation  of  such  work  is  both  pedagogically  and 
srientiOcaUy  wrong. 
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In  the  first  place,  the  position  is  taken  that  nature  study  is 
not  an  ejid  in  itself.  It  is  secondary  in  importance  to  the  purely 
disciplinary  and  culture  studies  of  the  ordinary  curriculum. 
The  exact  information  which  may  come  to  a  child,  in  point  of 
real  utility,  may  be  regarded  as  nothing  compared  to  that  far 
more  important  end  which  teaches  the  child  to  see  and  to 
think.  The  possession  of  a  vast  array  of  facts  that  are  not 
susceptible  of  relation  among  themselves,  and  which  can  not  be 
made  a  part  of  the  child's  mental  life,  is  worse  than  valueless  to 
him  and  harmful  in  respect  to  his  general  culture.  It  is  harmful 
because  he  does  not  look  on  nature  as  a  unit,  can  not,  in  fact,  do. 
so ;  because  coordination  is  impossible  in  the  case  of  the  average 
child,  and  without  coordination  of  facts  there  is  dissipation  of 
intellectual  energy.  Possession  of  a  large  number  of  facts  which 
are  isolated  from  the  child  life  and  which  belong  only  to  ma- 
turer  years  is  valueless  in  the  mental  life  of  the  boy  or  girl;  it 
were  as  well  that  the  young  mind  be  tried  in  the  direction  of  the 
trigonometric  functions  and  in  the  algebraic  processes  as  to 
attempt  to  develop  intelligent  ideas  of  the  great  laws  which 
underlie  every  line  of  investigation  in  nature  work.  In  other 
words,  successful  nature  work  deals  with  few  subjects,  does  not 
attempt,  at  any  time,  to  compass  the  round  of  the  natural 
sciences,  confines  itself  to  matters  not  beyond  the  age  and  in- 
tellectual ability  of  the  child,  and  seeks  to  present  a  siugL;  phase 
as  completely  as  possible  within  these  limitations. 

One  of  the  serious  mistakes,  as  we  view  it,  of  nature  work  Jies 
in  the  attempt  to  make  the  youthful  observer  an  original  in- 
vestigator; to  make  of  him  a  discoverer.  My  observation  has 
been  that  this  mistake  is  never  made  by  those  who  themselves 
know  aught  either  of  the  real  nature  of  elementary  science,  or 
of  the  processes  by  which  the  great  sum  of  scientific  knowledge 
has  been  attained.  Nor  is  it  likely  to  be  made  by  those  who 
understand  the  real  nature  of  teaching.  But  it  is  often  made  by 
those  who  take  this  or  that  subject  as  "  fads "  are  taken,  be- 
cause it  is  so  "  nice,"  and  because  it  is  "  done  in  that  way ''  in 
such  and  such  schools.  This  leads  me  to  urge  a  caution,  based 
on  a  good  many  years'  experience  as  a  teacher  of  science  in  both 
elementary  and  secondary  schools,  and  that  is  to  make  wix^  \^^ 
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the  subjects  selected  are  all  within  the  comprehension  of  the 
average  child  mind.  I  mean,  simply,  that  if  botany,  or  rather 
the  study  of  plants  as  units  (for  such  only  it  should  be  in  the 
elementary  schools)  be  pursued,  it  should  be  only  along  tho  lines 
of  their  gn^oss  structure.  Histologic  processee  are  far  too  refined, 
and  the  subjects  themselves  too  greatly  removed  from  the  child's 
ordinary  knowledge,  to  make  their  attempt  profitable.  But  the 
study  of  soed  germination,  as  a  process  dependent  on  light,  heat 
and  moisture,  may  not  only  be  pursued  intelligent! v  but  ^ith 
the  greatest  profit  when  directed  by  the  skilful  teacher.  I  d»>  not 
mean  the  ordinary  process  of  planting  a  few  grains  of  corn,  or 
a  few  beans  in  a  small  box  in  the  schoolroom  window,  to  which 
half-hearted  and  not  altogether  intelligent  attention  is  directed, 
at  stated  times,  by  a  teacher,  but,  rather,  comparative  studies  of 
germination  in  sand  both  wet  and  dry,  in  clay  and  other  soils, 
with  and  without  watering,  in  the  sunlight,  in  shadow,  in  the  dark 
basement,  and  com])aris()n  of  the  several  boxes  by  the  children 
themselves,  their  comparison  being  instigated  by  skilful  and 
intelligent  questioning  or  even  suggestion  by  the  teacher.  The 
germination  and  growth  of  plants  of  common  experience  by 
such  ])ro(M'sscs  as  these  and  under  these  diverse  conditions  soon 
mean  something  to  a  boy  or  girl.  Later,  in  the  field  excursions 
which  the  real  teacher  will  always  take  with  her  classes  either  arf 
whole's  or  in  parts,  it  will  be  easy  to  direct  attention  to  weak  or 
siaixt'iiii^  plants  that  may  be  seen  out  of  place  or  in  the  midst 
of  an  uiisTiitable  environment,  and  there  are  always  such,  so  as 
to  tlx  the  tact  of  the  schoolroom  studv  as  a  fact  of  outof-door 
nature.  It  is  believed  that  such  work  as  this  is  both  valuable  and 
l»r()fital)le;  it  is  valuable  because  it  relates  to  facts  of  common 
(•xjM»ri(»n('(»,  and  it  is  profitable  l>ecause  a  habit  of  seeing  and  of 
int(Mi>nMing  is  engendered  which  helps  the  child  answer  for  him- 
s,^If  the  *•  whv  '-  which  ever  arises  in  his  mind. 

It  is  g(*ncrally  assumed  as  a  principle  of  good  pedagogy  that 
no  om^  should  attempt  to  give  instruction  in  subjects  he  does 
not  himself  know.  Specially  true  is  this  in  nature  work.  Not 
only  shouhl  the  teacher  know  the  general  subject  far  beyond 
the  possible  limits  within  which  he  is  to  give  instruction,  but 
tho  pnrticulnr  item  for  the  \essoii  ol  t\i^.  Ascn  qy  live  week  should 
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be  carefully  thought  out  and  developed.  I  do  not  suggest  this 
as  a  matter  of  theory  but  of  practice.  It  would  be  unwise  in 
the  highest  degree  to  allow  children  to  bring  leaves,  for  in- 
stance, of  all  kinds  from  divers  plants  and  trees,  should  leaves 
happen  to  be  the  subject  of  the  week's  work.  But  certain 
leaves,  or  leaves  from  certain  plants  or  trees,  alike  for  all  chil- 
dren,  should  be  made  the  basis  of  the  child's  observational  and 
descriptive  work.  And  even  this  work  should  proceed  with  the 
greatest  precision  and  care,  for  the  primal  concepts  are  the 
ones  of  greatest  importance  to  both  teacher  and  child.  The 
time  has  happily  gone  by  when  we  are  forced  to  sit  and  listen 
to  the  vapid  sayings  of  the  old-time  preacher,  who  informed  us 
that  he  had  not  prepared  a  sermon  in  advance  but  had  just  re- 
ceived an  inspiration  and  guidance,  and  would  preach  as  the 
spirit  moved  him!  Unfortunately,  this  method  does  not  seem 
to  have  yet  passed  away  from  the  schoolroom  procedure,  and 
in  nature  work  particularly  do  teachers  seem  to  expect  or  to 
await  a  momentary  inspiration.  It  often  never  comes,  and  the 
lesson  is  just  so  much  lost  or  wasted  time. 

The  wisest  position,  it  seems  to  us,  is  to  require  nature  work 
as  developing  a  side  of  the  child  mind  which  would  be  neglected. 
Let  this  work  be  determined  by  the  environment  of  the  school 
and  by  the  training  of  its  corps.  Let  the  amount  be  a  matter 
of  utter  indifPerence,  but  let  the  quality  be  of  the  best.  Let 
the  scheme  pursued  be  determined  by  the  conditions  dominant 
in  the  outdoor  world  and  not  those  seen  from  the  schoolhouse 
or  study  window.  Let  the  suggestions  for  nature  study  come 
from  those  who  know  Nature  and  know  how  to  woo  tht*  coy  god- 
dess. The  classroom  work  should  not  be  too  systematic  or  too 
complete.  If  so,  the  study  becomes  a  mere  collection  of  details 
without  body  or  parts,  only  size.  The  information  imparted 
should  all  reach  the  child  by  way  of  concrete  illustration,  and 
the  illustration  should  be  readilv  accessible.  Due  discrimina- 
tion  should  be  made  between  those  subjects  which  may  appeal 
to  the  child's  notion  of  objects  and  their  relations,  while  the 
abstract  phase  of  nature  work  should  never  enter  the  elemen 
tary  schoolroom. 
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In  the  very  short  time  allotted  to  this  opening  discussion  it 
must  not  be  expected  that  other  than  a  most  general  statement 
of  the  matters  involved  in  nature  work  can  be  made.  So  far 
as  suggestion  is  possible  it  seems  to  me: 

First,  that  nature  work  should  proceed  along  the  simplest 
lines  possible  and  concern  itself  with  intelligent  study  of  com- 
mon phenomena.  The  most  common  and  abundant  plants,  for 
example,  will  answer  every  purpose  along  biologic  lines,  and 
their  study  as  a  part  of  a  system,  speaking  now  of  systematio 
botany,  should  be  avoided  entirely.  Angiosperms  and  gporo- 
carps,  dicotyledons  and  bacteria,  vascular  cryptogams  and 
metaspermae  are  all  worse  than  useless  as  any  part  of  a 
teacher's  aniiamentary  in  the  elementary  school.  But  the  com 
cockle,  the  buttercu]),  the  dandelion,  the  violet,  the  Mayflower, 
the  spring  beauty,  as  units  that  are  to  be  studied  only  for  the 
information  they  may  afford  of  the  gross  structure  of  flowering 
plants,  and  as  a  foundation  of  number  and  language  work,  should 
be  made  the  basis  of  classroom  nature  work. 

Second,  that  nature  work  should  confine  itself  to  a  few  only 
of  the  plants  or  animals  to  be  studied,  and  these  should  be  care- 
fully made  Ihe  basis  of  work  which  may  later  assume  definite 
shape  in  tlu*  cliiUrs  mind  and  lead  to  independent  observation. 
T]w  idea  1  should  wish  to  emphasize  here  is  that  around  a  few 
well  known  forms  may  be  grouped  a  series  of  wider  studies 
that  will  serve  to  induet  the  child  unconscioualy  into  the 
broatler  ]>aths  of  scientific  work.  His  work  now  is  scientific 
onlv  in  tin*  sense  that  it  is  methodic. 

A  thircl  j)oint  1  would  emphasize  is  that  nature  work  is  not 
necessarily  science,  it  is  not  classified  knowledge.  It  is  sim- 
ply intclli;:^(*nt  observation  and  carefully  directed  questioning. 
Tlie  systematic  ])art  comes  later  and  naturally  with  maturity; 
and,  in  passin^::,  it  may  b(^  said,  for  the  purposes  of  elementar; 
instruction  it  matters  little  whether  it  comes  at  all. 

My  fourth  postulate  will  be  that  it  is  quite  immaterial  what 
particular  line  of  work  commences  your  course,  so  long  as  that 
course  l)(»«rius  with  botanical  matters  as  being  facts  within  the 
abilifv  of  the  child  to  see  and   about  which   he  can  reason. 
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Animals,  perhaps,  should  be  last  and  least  in  the  whole  scheme 
of  work.  It  is  not  because  children  know  most  about  them  that 
this  course  is  urged  but  because  they  know  least.  The  com- 
plexity of  the  two  great  divisions,  the  whole  differences  be- 
tween animals  and  plants,  would  lead  one  to  defer  instruction 
along  those  lines  to  the  very  latest.  It  is  not  a  sign  of  utility 
that  children  are  interested  in  animal  study;  the  comparative 
value  can  be  based  only  on  the  results,  and  the  results  with  the 
animal  forms  are  uniformly  less  obvious  and  trustworthy  than 
those  reached  with  the  plants. 

My  last  mentioned  suggestion  leads  naturally  to  the  sixth 
statement,  that  it  is  method,  and  not  fact,  which  is  sought  in 
nature  work.  The  facts  all  ought  to  be  subordinated  to  the  one 
thing  which  secures  power  to  see  and  to  express.  It  is  the 
variety  of  nature  that  makes  her  so  useful  to  the  teacher  in  de- 
veloping both  these  sides  of  our  work.  Here  the  teacher  who 
knows  nature  rises  above  texts  and  schemes,  above  philosophies 
and  theories,  above  concepts  and  appercepts  and  all  the  other 
wonderfully  intricate  and  sometimes  meaningless  trade  terms  of 
modern  school  teaching,  and  brings  her  boys  and  girls  right  up 
to  nature's  heart,  and  makes  them  glad  that  she,  and  not  books, 
for  the  time  takes  their  attention. 

Better  leave  nature  severely  alone  rather  than  abuse  her. 
She  has  no  secrets  which  time  and  patience  will  not  disclose  to 
the  teacher  who  knows  and  who  wishes  to  know.  But  she  has 
niggard  hands  for  those  who  seek  to  force  her  secrets  and  who 
pervert  and  abuse  her  disclosures.  Such  use  only  can  result 
if  you  do  not  know  her  first-hand.  Don't  attempt  nature  work 
before  you  are  prepared.  Don't  expect  a  sudden  intellectual 
wakening  like  that  which  came  to  Saul  of  Tarsus;  you  will  be 
disappointed  if  you  look  for  this  in  either  yourself  or  your  pupil 
child.  Don't  measure  the  knowledge  which  your  boys  and  girls 
possess  by  questions  and  stated  answers.  Measure  it  rather  by 
their  ability  to  see  and  to  reason  in  child  manner ;  for  this,  and 
this  alone,  is  the  end  at  which  nature  work  aims. 

Now,  to  this  end,  the  school  museum  should  be  directed.  This 
will  mean,  of  course,  local  collections,  first  of  all.  They  should 
be  full  and  complete  bo  tar  aB  they  go.    A  single  Wte  \v\«\.ors  q\  ^ 
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beetle  or  a  butterfly  will  answer  as  well  as  the  life  history  of  a 
dozen  of  each.  The  shells  found  in  local  ponds  and  streams,  od 
the  hillsides  and  under  the  logs  and  stones  of  the  near-by  farm, 
wUl  serve  as  well  as  the  rare  and  costly  specimens  from  Ladoga 
or  New  Zealand.  It  is  not  rarity,  which  may  interest  only  the 
connoisseur  and  the  expert  or  the  original  investigator,  but 
typical  forms  that  interest  the  educator.  Not  all  birds  but  local 
birds,  not  all  plants  but  local  plants,  not  all  soils  but  the  soils 
of  the  near-by  farm,  interest  your  pupil  (and  not  all  pupils  at 
that)  and  they  should  be  in  the  school  museum.  My  experience 
in  museums,  which  extends  over  a  number  of  years,  has  taught 
me  that  a  multiplicity  of  objects  is  not  only  confusing  but  ia 
positively  injurious  to  many  child  minds.  In  a  large  and  richly 
endowed  museum  of  my  acquaintance,  is  a  beautiful  and  nearly 
complete  exhibition  of  North  and  Central  American  birds. 
Amou^  these  are  practically  all  the  400  known  species  of  hum- 
ming birds.  It  is  a  very  rich  and  very  valuable  scientilic  col- 
lect ioji.  But  in  this  part  of  America  we  have  the  single  species 
of  Troc  hihis,  the  ruby-throated  humming  bird.  It  is  the  hum- 
ming bird  of  our  textbooks.  A  child  with  his  classmates  and 
teacher  will  visit  this  great  museum.  Those  of  yon  who  know 
tlio  cliiUl  niiud  can  well  understand  that  no  clear  conception  of 
Iho  comiiion  humming  bird  can  come  to  a  mind  confused  with 
40(1,  or  more,  different  objects  of  a  related  character.  Instead 
(►f  a  clear  cut  opinion  or  knowledge,  a  confused  notion  only  is 
pocnriMl  by  th(»  young  mind.  The  school  museum  should  remedy 
this  evil— for  educational  evil  it  is — and  supply  only  types.  A 
hawk  and  an  owl  will  suflice  to  illustrate  the  characters  of  birds 
of  prey :  a  crow  or  a  jay  will  aiisw-er  as  well  as  a  hundred  others; 
a  Ikm'oti  or  a  crane  will  s<»rve  to  show  wading  birds;  a  duck  or  a 
^oose,  the  ])eculiar  features  of  a  swimming  bird.  I  think,  in 
short,  nature  study  should  be  first-hand,  supplemented  by  a  type 
niusenni.  the  museum  to  l)e  directed  first  of  all  to  local  animals, 
]>lants  and  rocks  or  minerals,  and  next  to  type  forms  of  wide 
utility  not  represented  in  local  forms.  Clear  cut,  definitive  aims 
should  be  at  the  basis  of  the  school  museum,  and  these  should, 
primarily,  look  to  local  forms. 
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I  think,  if  personal  exprelnion  is  permissible,  that  every  school 
shonM  have  a  room,  or  its  halls,  devoted  to  proper  cases  for 
exhibition  of  local  animals  and  plants.  The  expense  is  small; 
the  returns  will  be  very  great.  Mnsenm  methods  may  be  tabooed 
except  80  far  as  orderly  arrangement  is  concerned.  Cotton  in 
all  stages  of  growth  and  manufacture,  iron  ores  and  stages  in 
their  reduction,  glass-blowing,  book-making,  calico-printing, 
varnish  manufacture,  the  chief  industries,  or  local  industries  of 
any  nature,  may  enter  into  this  museum.  It  then  becomes  an 
adjunct  to  the  regular  and  daily  work  of  the  schoolroom. 

Boys  and  girls  become  easily  interested  more  in  local  shells 
and  bugs  than  similar  objects  from  Tasmania  or  Kamchatka. 
The  one  they  see  twice  a  lifetime;  the  other  they  meet  in  creek 
or  river  or  pond  each  time  they  visit  the  country.  As  teacher, 
you  know  the  value  of  knowing  and  naming  the  common  things 
about  you.  Knowing  them  is  of  paramount  importance;  naming 
them  a  matter  of  little  consequence.  It  is  simply,  in  the  museum, 
a  question  of  knowing  Doryphora  decemlineata  and 
knowing  a  potato  bug;  of  knowing  Strongylocentrotus 
drobachiensis  and  the  green  sea  urchin !  The  one  name 
reaches  the  child  mind  up  to  sixty  or  seventy  years  of  age,  the 
other  the  trained  mind,  which  is  one  in  10,000! 

The  school  museum  should  be  methodically  but  simply  labeled. 
It  should  tell  all  it  could  to  an  inquiring  young  mind. 

Lastly,  the  school  museum  is  not,  or  should  not  be,  a  research 
museum,  but  a  place  of  illustration  of  commonplaces  in  natural 
science.  The  child  is  not  an  original  investigator  and  should 
never  be  placed  in  the  attitude  of  one.  The  world  has  learned  a 
vast  array  of  facts  by  hard  knocks.  Don't  knock  the  child 
similarly.  Let  him  **  be  the  heir  of  all  the  ages."  Let  him  see 
the  finished  products  of  nature  and  let  him  reason  about  them, 
about  evolution,  and  development,  and  phylogeny,  and  transmu- 
tation, and  variation  after  he  has  reached  mature  years  and 
learned  to  see;  after  he  can  discriminate  between  a  cabbage  and 
1  clam;  after  he  can  tell  the  difference  between  an  oyster  and 
in  owl. 

The  school  museum  then  is  of  necessity  small,  but  inclusive; 
its  ideal  is  selection;  its  aim  is  training  and  ob^rvaWoxi. 
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Prof.  Amos  W.  Farnham — Knowing  that  I  waa  to  come  third, 
supposing  too  that  we  should  have  a  session  of  considerable 
length  and  coming  the  last  day,  I  did  not  count  on  saying  very 
much  at  this  meeting.  I  did  not  know  what  would  be  the  con- 
tents of  the  paper  read,  so  I  was  considerably  in  the  dark,  not 
knowing  what  to  prepare,  and  came  without  any  ideas  what- 
ever, waiting  for  them  to  come  after  the  paper  had  been  read— 
or  as  it  was  being  read.  Therefore,  I  am  not  equipped  from 
such  inspiration. 

I  believed  that  the  paper  would  be  largely  in  the  interest  of 
nature  study.  Coming  in  this  section,  speaking  of  nature  as  a 
school  museum,  it  would  seem  that  we  have  a  right  to  talk  on 
other  subjects;  and,  as  this  section  is  given  largely  to  the  sub- 
ject of  geography,  my  mind  was  more  on  geography  than  the 
nature  study,  and  I  have  a  thought  which  I  shall  give.  It  re- 
gards school  museums  and  their  limitations. 

The  school  museum  in  by  far  too  many  schools  is  conspicuous 
because  of  its  absence.  And,  when  it  really  has  an  existence, 
in  a  majority  of  cases,  its  limitations  rather  than  its  resources 
are  most  noticeable.  We  may  safely  say  that  the  Bchools 
e(|uipi)ed  with  well  furnished  museums  are  comparatively  few. 
That  the  museum  is  not  found  today  in  most  schools  is  due  in 
most  castas  to  the  school  authorities  rather  than  to  the  teach- 
ers. The  crying  need  is  for  suitable  rooms  for  collections. 
Totuhers,  pupils,  patrons,  and  their  friends  would  aid  in  form- 
in<:r  collections  if  proper  provision  were  made  for  their  preserva- 
tion and  us(\  Empty  or  partly  filled  shelves  and  cases  invite 
Hperimens,  and  the  invitations  are  sooner  or  later^  usually 
sooner,  accepted  and  responded  to.  Every  teacher  finds 
pleasure  in  labeling,  classifying  and  installing  the  specimens 
that  come  to  his  hands.  Every  teacher  knows  the  value  of 
adequate  illustrative  material,  more  often  from  the  lack  of  it 
than  from  its  use. 

The  introduction  of  nature  study  has  increased  the  need  of 
school  museums  and  of  better  equipped  mnsenms.  Nature 
study  has  enlarged  the  collections  of  botanical  and  zoological 
museums,  and  given  a   mighty  impulse  to  the  collecting  of 
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geography  materials.  Nature  study  gets  its  materials  from 
every  branch  of  natural  science  and  natural  history.  Its  ag- 
gressive work  has  benefited  many  other  lines  of  study. 

The  purpose  of  th6  museum  seems  to  be  to  furnish  in  a  con- 
crete form  proper  material  to  illustrate,  not  the  teaching  of 
natural  science,  natural  history  and  nature  study  alone,  but  the 
teaching  of  literature,  general  history,  and  in  fact  almost  every 
branch  of  school  study.  To  accomplish  its  purpose,  even  in  a 
modest  way,  the  museum  should  be  furnished  with  collections 
to  illustrate  the  teaching,  of  the  great  human  industries:  agri- 
culture, grazing,  lumbering,  mining,  hunting  and  fishing,  manu- 
facturing, and  commerce.  These  collections  should  include 
specimens  of  raw  materials,  specimens  of  manufactured  articles 
in  their  different  stages  of  completion,  maps  of  regions  where 
these  industries  are  carried  on  for  export  trade,  as  the  wheat 
region  of  the  Red  River  valley,  the  seven  leading  corn  states, 
the  Pennsylvania  coal  region,  etc.;  also  maps  of  the  great  indus- 
trial centers,  of  trunk  lines  of  travel,  by  land  and  by  sea;  pic- 
torial illustrations  of  railway  trains  and  ocean  steamers,  and 
of  the  different  races  in  their  own  homes,  to  illustrate  modes  of 
living  and  climatic  conditions;  models  of  typical  topographic 
forms;  pictures  and  casts  of  works  of  art;  and  other  unnum- 
bered things  that  find  legitimate  places  in  the  school  museums. 
It  may  be  remarked  here  that  some  museums  so  called  contain 
not  a  few  specimens  that  are  of  little  value;  queer  things,  ab- 
normal growths,  "any  old  thing,"  objects  that  refuse  to  be 
classified,  rubbish.  A  museum  is  something  more  than  a 
curiosity  shop. 

The  increased  interest  in  pedagogic  studies  has  increased  the 
demand  for  school  museums,  and  made  the  teacher  painfully 
aware  of  its  limitations. 

The  museum  often  brings  the  field  to  the  classes  in  geog- 
raphy, botany,  geology,  and  nature  study,  when  the  classes  can 
not  go  to  the  field.  It  is  true  that  many  museum  specimens  are 
bits  of  nature  out  of  their  settings;  but,  with  the  aid  of  pic- 
tures, preferably  the  stereopticon,  and  with  the  aid  of  the  li- 
brary, their  settings  may  be  restored. 
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Every  teacher  may  at  least  make  a  valuable  collection  of  pic- 
tures, and  then  properly  elasfiify  them  for  use  in  his  own 
classes.  He  may  have  access  to  this  nucleus  of  a*  museum, 
which,  if  well  used,  may  be  an  entering  wedge  to  something 
larger,  more  general,  and  more  useful. 

Inspector  Arthur  G.  Clement — ^I  enjoyed  the  paper  read  very 
much,  and  do  not  think  anything  could  be  added.  However,  I 
would  suggest  that  every  student  in  a  class  be  allowed  to  make 
collection  of  animal  or  plant  life,  or  of  minerals,  and  would 
encourage  the  students  by  promising  them  to  preserve  the  best 
collection  in  the  museum.  I  think  that  the  possession  of  a  few 
prepared  specimens  put  up  in  alcohol,  showing  life  histories  of 
animals,  such  as  a  fish  or  a  frog,  would  add  interest  to  a  school 
For  instance,  such  preparations  as  are  put  up  by  Kny  &  Co.,  of 
New  York  city. 


A  motion  was  carried  that  Prof.  L.  I.  Holdredge,  of  Hudson 
N.  Y.,  be  elected  secretary  of  this  section  for  next  year. 

Section  D.    NATURE  STUDY 
the:  rf:i.ation  of  nature:  study  to  phitsioiiOgt  and  hygibwia 

by  elizabeth  carss,  teachers  college,  new  york 

When  the  problem  of  arranging  an  elementary  school  curricu- 
luni  is  to  l)e  confronted,  the  subjects  which  are  oftenest  most 
dillicult  to  place  are  nature  study  and  physiology  and  hygiene. 
It  is  ^^enerally  conroded  that  somewhere,  somehow,  these  subjects 
must  apix^ar,  though  tlioso  arranging  for  them  may  have  no  clear 
conreptiori  of  their  real  value  or  significance.  The  consequence 
too  often  is  that  they  are  introduced  apparently  as  an  after- 
thought. This  is  specially  true  of  the  subject  of  hygiene,  which 
is  fre(|uently  put  under  the  head  of  nature  study,  but  which,  as 
presented,  has  no  real  connection  with  it. 

HyKJcne  is  too  often  taught  after  the  manner  of  the  bygone 
lessons  on  morals.  As  these  lessons  concerned  themaelveB  with 
some  virtue,  such  as  truthfulness  or  love  of  country,  and  dwelt 
on  it  by  means  of  story  and  precept,  so  the  work  in  hygiene 
usually  proceeds  by  laying  down  certain  undisputed  and  valuable 
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maxims  concerning  digeeition,  circulation^  cleanliness  and  the 
like,  and  tells  what  should  and  should  not  be  done.  In  both 
cases,  whether  in  x*reaching  morals  or  hygiene,  the  mark  is  missed 
because  such  work  comes  in  no  intimate  or  vital  connection  with 
the  activities  and  the  life  of  the  child  in  school  or  out  of  it.  Why 
should  these  lessees  in  hygiene  in  each  grade  be  cut  away  not 
only  from  all  other  subjects  of  the  curriculum  but  even  from 
nature  study,  which,  if  properly  taught,  may  be  made  the  most 
efficient  means  of  impressing  important  hygiene  principles  with- 
out losing  its  own  intrinsic  value  in  helping  the  child  to  interpret 
the  world  about  him? 

Before  taking  up  suggestions  for  a  specific  plan  of  nature 
study,  in  which  hygiene  in  the  broadest  sense  is  the  guiding 
subject,  I  wish,  briefly  to  summarize  the  aims,  scope  and  methods 
of  nature  study  as  outlined  in  the  books  which  show  the  best 
thought  on  the  subject. 

During  the  past  ten  years  a  somewhat  definite  conception  of 
what  nature  study  is,  has  gradually  been  shaping  itself.  The 
newer  thought  has  discarded  the  old  object  lesson,  in  which  any 
object,  animate  or  inanimate,  natural  or  manufactured,  was  used 
80  a  means  of  training  children  to  observe.  This  was  the  end 
and  aim  of  the  lesson.  No  matter  if  the  observation  had  any 
connection  with  other  subjects  or  not,  this  faculty  was  being 
trained.  Even  today  this  idea  is  rigidly  held  by  some  who 
claim  that  they  are  teaching  nature  study,  simply  because  such 
objects  are  chosen  from  nature,  as  stones,  twigs  or  leaves. 

However,  in  all  the  best  plans  a  richer  thought  has  found  its 
way:  the  idea  of  life  in  relation  to  its  environment,  involving  the 
interaction  of  life  processes  and  the  relation  of  one  form  of  life 
to  other  forms. 

The  scope  of  nature  study  is  generally  agreed  to  be  a  wide  one, 
in  some  cases  so  wide  that  there  is  no  fact  in  the  universe  left 
untouched.  Indeed,  in  thus  wandering  over  the  realm  of  natural 
phenomena,  the  limits  of  nature  study  become  very  hazy.  In 
some  schemes  geography  is  included  v/ith  natural  history,  in 
others  both  geography  and  the  study  of  primitive  peoples ;  while 
others,  excluding  these  larger  toy)ics,  embrace  the  whole  field  of 
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natural  science  subjects,  including  a  study  of  plants  and  animals, 
rocks,  soils,  as  well  as  physics,  chemistry,  astronomy  and  human 
physiology. 

The  aims  are  as  varied  as  the  courses  presented.  Observation 
is  placed  by  many  in  the  fore  rank  of  importance.  It  is  usually 
stated  that  observation  is  to  be  followed  by  reasoning,  but  un- 
fortunately both  teachers  and  children  are  frequently  happy  if 
only  some  conclusion  can  be  reached,  whether  based  on  sufficient 
data  or  not. 

Another  aim  set  forth  is  the  attainment  of  an  attitude  of  mind 
toward  nature,  namely,  love  for  nature  and  interest  in  it.  With 
a  good  teacher  this  aim  will  be  of  distinctly  greater  value  than 
the  former  and  will  be  made  to  include  it. 

A  third  aim  emphasizes  utility..  ''Teach  such  facts  as  shall 
enable  the  child  to  master  and  utilize  physical  conditions  of  life.** 
To  this  end  agricultural,  industrial  and  economic  topics  have 
found  an  important  place. 

Again,  a  knowledge  of  classification  of  plants  and  animals 
through  a  study  of  types  is  made  the  chief  aim. 

Finally,  some  have  gone  so  far  as  to  define  nature  study  merely 
as  an  aid  to  language  and  number  work.  In  this  case  there  is 
probably  no  real  nature  study  at  all,  and  those  who  make  use  of 
the  term  have  caught  a  popular  idea  of  which  they  have  little 
or  no  understanding. 

It  13  of  interest  to  glance  over  the  topics  and  materials  pro- 
posed  by  various  authors  as  a  means  of  accomplishing  these  aims. 

In  several  cases  it  would  seem  that  the  writers  of  nature  study 
manuals  had  endeavored  to  see  how  many  interesting  facts  and 
questions  could  be  heaped  together.  This  results  in  securing 
information  about  life  rather  than  a  conception  of  its  unity. 
Many  of  Hie  topics  chosen  are  full  of  valuable  possibilities  for 
teaching  hygiene  and  i)hysiology,  but  the  hygienic  importance 
does  not  seem  to  have  been  in  mind  and  is  nowhere  specified  in 
the  treatment  of  the  subject. 

Tho  following  topics  are  those  most  generally  accepted  under 
tin*  head  of  nature  study. 
1   Animal  life 
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a  Domesticated  animals 

Characteristics;  structure  and  functions;  relation  to  the 
primitive  history  of  man;  taming  and  subjugation;  mail's 
care  and  the  reaction  of  carelessness  on  himself 

The  last  two  topics  are  made  yery  prominent  in  Professor  Hodge's 
book.  Nature  Study  and  Life,  He  goes  a  step  beyond  his  contemporaries 
in  suggesting  that  the  laws  of  healthful  growth  of  plants  and  animals 
must  be  ascertained  in  order  to  insure  normal  development. 

h  Life  histories  of  insects,  frog,  toad,  fish  etc. 
Beneficial  and  injurious  animals 

In  this  connection  another  point  bearing  on  hygiene  has  been  made 
by  Professor  Hodge,  when  he  would  have  the  children  work  for  the 
general  health  and  happiness  of  the  community  in  destroying  harmful 
creatures  that  impede  the  progress  of  man  and  in  nurturing  those  that 
assist  him  in  this  progress.  This  involves  a  study  of  household  pests 
and  of  bacteria  and  germs  present  in  dirt  and  dust,  and  of  the  means 
of  removing  their  causal  conditions.  This  idea  has  been  suggested  by 
several  authors,  but  none  have  given  it  the  prominence  prescribed  by 
Professor  Hodge. 

c  Bird  study 

Details  of  external   structure;   identification;   habits;   use- 
fulness to  man 
d  Miscellaneous  animals  of  woods,  ponds  and  streams 

Hibernation  of  animals  in  winter 
€  Type  studies  and  classification  of  animals 

Some  of  this  work  is  of  great  value,  but  is  at  times  carried  to  the 
extreme  suggested  by  Howe  in  his  Systematic  Elementary  Science.  Here 
the  types  to  be  studied  range  from  the  cow  to  the  sponge,  and  in  out- 
lines presented,  analysis  of  the  various  structures  is  carried  so  far  that 
such  empty  questions  as  the  following  are  asked  in  reference  to  an 
animal  as  familiar  as  the  cow: 

What  is  the  shape  of  the  animal?  Is  it  warm  or  cold?  Has  it  hair? 
Where?  Hoofs?  Where?  Horns?  Where?  Where  placed?  How 
many?,  and  so  on  for  head,  ears,  eyes,  eyelids,  eyeballs,  nostrils,  mouth, 
lips. 

The  attitude  of  intelligent  children  toward  such  work  might  well  be 
that  of  disgust.  Why  concern  ourselves  with  endless  details  when  so 
many  more  important  questions  demand  early  and  thoughtful  con- 
sideration? 

2-  Plant  life 
a  Oermindttion  and  growth 
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Parts  of  the  seed ;  study  of  stages  of  growth ;  storage  of  food 

in  seed 

This  is  a  favorite  topic,  because  materials  are  easily  obtained,  and 
the  teacher  can  find  typical  lessons  as  gfuides.  The  best  possibilities 
of  the  subject  are,  however,  rarely  realized  and  the  same  work  is  often 
repeated  throughout  the  grades  of  the  school  till  the  children  have 
wearied  of  it. 

ft  Fruits 

Descriptions  and  collections  of  different  kinds;  dissemina- 
tion of  seed  and  fruits ;  storage  of  food  in  fruit 
c  Trees 

Identification  and  appearance:  parts;  uses;  growth  of  twigs 
and  buds;  flowers;  fruit;  shedding  of  leaves;  movement  of  sap 
d  Miscellaneous  plants 

Fall  and  spring  flowers;  common  weeds;  common  vegetables; 
])lan1s  beneficial  and  harmful;  bulbs;  flelshy  stems;  fleshy  rooti 

Teachers  frequently  teach  functions  of  parts  of  plants,  bnt  usually 
in  a  way  that  adds  little  life  to  the  subject  and  often  conveys  erroneoni 
impressions.  Among  the  conunonest  fallacies  taught  and  found  in 
popular  nature  study  books  are  the  following:  Plants  breathe  in  carbon 
dioxid  and  breathe  out  oxygen;  lenticels  on  stems  are  like  the  pores 
on  our  own  skin;  hud  scales  are  for  the  purpose  of  keeping  the  UtUe 
leaves  warm.  These  fallacies  become  firmly  fixed  in  the  children*! 
minds,  and  by  the  time  they  have  reached  the  high  school  a  long  and 
patient  struggle  is  necessary  to  convince  them  of  the  error  of  such 
statements. 

3  MiiuTJils,  rocks  and  soils 

Some  systems  of  nature  study  outline  extensive  work  for  the  study 
of  minerals  and  rocks.  In  several  instances  long  Usts  of  minerals  are 
classified,  the  names  and  kinds  of  crystallization  being  learned  in  each 
case.  This  seems  to  me  a  waste  of  children's  valuable  school  hours,  of 
which  there  are  all  too  few. 

However,  some  work  on  the  common  rocks  and  soils  may  be  made  of 
great  value  and  may  be  connected  with  some  of  the  important  fact«  of 
hy^ene,  as  T  shall  attempt  t-o  show  later. 

4  Physical  scii^nco  and  astroiiomv 

•  ft 

The  plans  in  those  subjects  proposed  by  some  authors  seem  to  assume 
that  children  will  be  able  to  talk  freely  and  intimately  of  gravitation, 
the  solar  system,  molecules  and  molecular  forces,  subjects  which,  in 
my  npini(»n,  have  no  place  in  the  elementary  science  of  the  grammar 
school,  though  a  knowledge  of  some  of  the  laws  of  physical  adenoe 
in  their  more  apparent  and  simplest  manifestations  is  absolntely 
essenti&L 
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5  Geography 

When  geogrraphy  is  included  under  nature  study,  the  outlines  are 
▼ery  meag>erly  presented  and  could  in  no  way  satisfy  the  full  require- 
ments of  so  important  a  subject.  Weather  observations  are  almost  in- 
vmriably  prominent  in  courses  of  nature  study  and  require  daily  record 
of  climatic  conditions,  but  go  no  farther  than  this  in  the  lower  grades. 

6  Primitive  life 

The  study  of  primitive  life  introduced  into  the  plans  of  nature  study 
usually  concerns  itself  with  statements  of  'tools,  weapons,  utensils, 
travel,  transportation,  shelter,  language,  food  and  clothing.  Sometimes 
the  children's  activity  is  called  into  play  by  constructing  some  of  the 
objects  employed  in  the  early  period  of  man's  history;  but,  unless  the 
whole  subject  is  presented  in  a  skilful  way.  even  this  constructive  work 
ma 3'  not  prevent  it  from  resulting  in  a  mere  amassing  of  facts. 

Time  will  not  permit  me  to  present  here  even  the  outlines  of 
a  complete  course  in  nature  study  based  on  hygienic-social  prin- 
ciples, but  the  following  topics  will  suflQciently  indicate  the 
character  of  the  work.  I  have  not  tried  to  search  for  entirely 
new  subjects,  but  have  taken  the  old  and  attempted  to  weave 
a  newer  thought  into  them  in  order  to  bring  them  into  more 
vital  connection  with  the  real  life  of  the  child. 

In  the  stndy  of  hygiene  we  have  not  in  mind  the  individual 
alone,  but  the  community  and  race  as  well.  We  can  not  secure 
social,  physical  or  moral  betterment  of  the  race  till  the  indi- 
vidual has  learned  his  responsibility,  and  the  necessity  of  sacri- 
fice in  order  to  secure  the  higher  development  of  the  race. 

In  the  first  two  topics  presented,  this  has  been  my  leading 
thought,  and  with  it,  the  necessity  and  gradual  devc^lopment  of 
cooperation  among  individuals. 

The  race  can  be  continued  and  elevated  only  by  the  continu- 
ance of  home  and  family  life,  which  becomes  the  center  of 
effort.  Animals  and  man  make  home  the  focus  of  their  best 
and  supreme  endeavors;  therefore  I  wish  to  bring  this  thought 
of  home  life  to  the  children  as  early  as  possible  and  let  the 
thought  grow  with  them.  Since  home  is  the  center  of  our  life, 
we  wish  to  make  it  suitable  to  our  needs,  comfortable,  beauti- 
ful, clean  and  happy.  We  also  want  this  home  in  pleasant  and 
clean  surroundings. 
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Home  and  family  life 

This  subject  is  introduced  by  animal  study.  Animals  are 
selected  which  most  clearly  exemplify  family  life  in  care  of 
young,  provision  for  shelter  and  food  and  the  companionable 
relation  of  parents. 

In  actually  presenting  the  work  to  children,  I  should  definitely 
select  certain  birds  or  other  animals  for  careful  study.  The 
following  topical  questions  and  headings  are  given  in  a  way 
that  may  render  them  generally  applicable.  It  is  important  to 
bear  in  mind  that  in  discussing  suitability  of  home,  food  and 
various  modes  of  life,  general  appearance,  external  structure 
and  characteristic  use  of  parts  of  the  body  are  not  overlooked 
and  would  be  here  incorporated  were  there  time  and  space. 
1  Home  life  among  animals 

a  Structure  and  characteristics  of  home  op  shelter 

In  the  case  of  each  animal  studied  the  kind  of  home,  ma- 
terials used  in  constructing  it,  the  cooperation  of  parents  in 
making  it^  bow  suited  to  the  needs  of  the  animal,  where  sit- 
uated, how  protected  from  enemies,  from  exposure  to  storms, 
what  attempts  at  comfort,  what  attempts  at  cleanliness. 
h  Rearing  of  young  and  relation  of  mother  to  the  young 

What  sacrifice  is  made  by  the  mother  in  the  care  of  her 
young?  Assistance  given  by  the  male  parent.  (In  some 
cases  the  female  has  everything  to  do,  but  most  birds  illus- 
trate the  mutual  care  of  male  and  female.) 

The  reason  for  all  this  labor  and  sacrifice  is  the  perpetua- 
tion of  the  race,  and  the  home  becomes  the  center  of  this 
perp<4iia1ion.  The  bird  or  wild  animal  has  many  little  ones 
to  bring  up  at  a  tim(\  In  each  case  how  does  she  manage  to 
keep  all  in  health  and  clean?  How  does  she  tetach  them  to  care 
for  themsrlves?  If  any  of  the  number  is  sickly,  is  the  mother 
able  to  help  it?  How? 
c  F'uture  of  the  home 

In  the  case  of  each  animal  studied,  what  becomes  of  the 
home,  children,  mother  and  father  after  the  young  can  care 
for  themselves?    The  old  home  is  nsnallv  deserted  and  new 
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ones  built  each  year.    Parents  and  offspring  become  separ- 
ated and  are  soon  strangers  to  one  another. 
d  Comparison  with  our  home  relationships 

Among  ourselves  love  and  interest  continue  throughout  life 
and  are  passed  on  to  grandchildren.  There  is  a  longer  period 
of  care  for  the  human  child  and  greater  sacrifice  made  for  it 
by  the  parents.  The  value  of  continued  affection:  parents 
can  better  help  children  by  ripened  experience,  children  can 
bring  fresh  ideas  to  parents  and  care  for  them  in  old  age. 
2  Home  life  of  man 

a  Hunting  and  fishing  stage  of  existence:  uncivilized  man 

The  Indian  and  Eskimo  may  be  studied  in  this  connection. 

(1)  Character  and  structure  of  the  shelter  or  home 

The  materials  of  which  it  is  made.  The  tools  used  in 
making  it.  The  effect  of  climatic  conditions  on  the  general 
structure.  The  choice  of  materials  determined  by  natural 
resources, 

(2)  Parents  and  children  in  relation  to  the  home 

How  does  the  uncivilized  man  care  for  his  children? 
What  is  the  mother's  work  id  the  household?  Do  the  chil- 
dren help  when  they  are  old  enough  to  care  for  themselves? 
How  are  the  babies  cared  for?  Does  the  savage  mother 
keep  her  baby  as  clean  as  some  of  the  wild  animals? 

It  would  be  injurious  to  us  to  be  as  dirty  as  the  savages. 
It  harms  them  also.  They  are  subject  to  many  diseases 
which  originate  from  unclean  conditions,  and  many  of  their 
children  die. 

They  do  not,  however,  suffer  as  much  as  we  would  under 
similar  conditions,  because  they  are  in  the  open  air  and 
have  more  exercise.  How  do  air  and  sunshine  help  to  keep 
us  healthy?    How  does  exercise  help? 

(3)  Food  and  clothing 

The  kinds  of  food.  The  way  food  is  obtained  and  the 
tools  used  in  procuring  it.  The  preparation  of  the  food, 
how  prepared,  by  whom.  Does  the  family  gather  around 
a  table  to  eat  the  food?    The  kind  of  clothing:  the  way  it 
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is  obtained  and  prepared,  and  its  suitability  to  the  ueeds 

of  the  people. 

(4)  Heating,  lighting  and  ventilaticm  of  the  home. 
The   crude   methods  of  heating   and   lighting,  and  no 

thought  of  ventilation. 
b  Pastoral  stage  of  existence:  shepherds 

The  subject  may  be  introduced  with  a  brief  account  of  how 
certain  wild  animals  were  caught  and  finally  domesticated 
by  man,  and  of  how  this  secured  a  constant  supply  of  food 
and  clothing,  thus  rendering  life  less  uncertain  and  homes  more 
comfortable. 

(1)  Character  of  homes 

Sometimes  the  home  and  family  are  moved  from  one  good 
pasture  to  another.  The  abode  is  then  a  tent  which  can 
easily  be  put  up  or  taken  down.  However,  where  land  is 
somewhat  limited,  and  is  owned  by  different  people,  this 
moving  about  would  cause  quarrels,  therefore  it  becomes 
necossary  for  each  shepherd  to  have  his  own  areas  of 
pasture  and  a  permanent  home. 

(2)  Faluily  relations        • 

Work    of   different   members   of   the  shepherd's    family: 
father,  mother,  children.      The  shepherd's  valuable  assist- 
ant :  the  shepherd  dog. 
c  Airri^ulliirnl  stage:  farm  life 

Farm  life  as  known  to  the  childreoQ,  is  taken  as  the  type 
rather    than    primitive   agricultural    conditions,    because   the 
former  may  l)e  made  more  real. 
( J )   (Character  of  home 

The  materials  used  in  constructing  it;  how  the  materials 
are  obtained  and  prepared;  who  puts  the  house  together. 
(2)  Water  supply 

Where  obtained:  well,   cistern,  spring.    Location  of  the 
water  su[)ply;  necessity  of  pure  water;  how  water  may  be 
contaminated;  proper  disposal  of  waste,  where  and  how. 
(.3)   Surroundings  of  the  home 

The  immediate  surroundings  of  the  house;  how  these  may 
be  made  beautiful.    Where  the  vegetable  garden  should  be 
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for  family  use;  what  the  best  vegetables  are  and  how  they 
should  be  cared  for. 
(4)  Barnyard 

Where  the  barnyard  is;  where  it  should  be  in  reference  to 
the  house.  The  water  supply  in  the  barnyard.  Emphasis 
should  be  given  to  the  necessity  of  pilre  water  for  animals 
Bs  well  as  for  man. 

Drainage  of  the  barnyard;  care  of  stables  and  stalls;  care 
of  refuse  from  stables. 
(Ti)  Animals  kept  on  the  farm 

Careful  study  of  the  common  domesticated  animals ;  char- 
acteristics; structure;  use  of  parts  of  the  body;  proper  con- 
dilicms  for  normal  growth  and  development;  care  and  sym- 
pathy they  should  receive  from  man;  the  valuable  return 
made  by  them  to  man. 

(6)  Food 

Kinds  of  food.  Study  of  some  of  the  grain  plants,  common 
vegetables,  fruit  trees,  etc.  Care  of  milk.  Preparation  of 
food  for  family  use;  preparation  for  market.  Exchange  of 
farm  products,  specially  foods,  for  manufactured  articles  and 
food  materials  not  obtainable  on  the  farm. 

(7)  Occupations 

Work  of  father  and  men:  care  and  tillage  of  the  fields; 
planting  crops;  haying;  gathering  in  crops;  threshing,  prim- 
itive and  modern  ways;  carrying  of  products  to  market,  to 
the  mill,  to  the  dairy;  care  of  farm  animals;  milking;  care  of 
roads,  fences  and  tools. 

Work  of  the  mothef :  preparing  food  for  the  family ;  mak- 
ing butter;  keeping  the  house  clean;  keeping  the  clothes  in 
order;  preserving  food  for  winter;  caring  for  the  chickens 
and  sometimes  for  little  lambs. 

Both  father  and  mother  educate  the  children  in  all  farm 
occupations. 

Work  of  the  children:  help  father  and  mother  to  make 
home  more  comfortable  and  do  many  things  to  make  the 
work  cttder. 


654  UNIVERSITY   OF  THB   STATB  OF  NEW   YORK  [DeO.31 

(8)  Pleasures  and  recreations  of  country  life 
What  kinds?    Why  necessary? 

Decoration  and  beautifying  the  home  to  give  rest  and  en- 
joyment in  it. 
d  Commercial  stage:  city  life 

(1)  Character  and  structure  of  homes. 

Kinds  of  homes.  Why  so  many  together?  Necessity  of 
gi-eater  care  about  cleanliness,  disposal  of  waste,  etc.,  be- 
cause more  than  one  life  is  concerned.  City  ordinances  in 
regard  to  cleanliness  of  the  community. 

(2)  Water  supply 

Where  obtained  and  how  brought  to  the  houses,  in  what 
condition.  Dangers  of  impure  water.  How  city  water  may 
be  contaminated;  how  contamination  may  be  prevented. 

(3)  Food  supply 

Where  obtained  and  how  brought  to  the  home.  Danger 
of  overripe  fruits  and  impure  foods. 

Preparation  of  food  in  the  home:  cooking.  Dependence 
on  country  for  food. 

(4)  Clothing 

Where  and  how  obtained.  How  changed  from  paw  ma- 
terial. The  best  kind  of  clothing  for  winter,  for  summer. 
How  clothing  should  be  made  and  worn,  how  cleaned  and 
aired. 

(5)  Care  of  the  home 

The  dust  danger.     Proper  methods  of  dusting,  sweeping 

and  cleaning. 

Care  of  kitchen  sinks  and  wash  basins.  Danger  of  im- 
perfect plumbing. 

Best  methods  of  heating  and  lighting  the  home. 

Ventilation  of  various  rooms  of  the  house,  specially  bed- 
rooms, sitting  room  and  kitchen. 

Decorating  and  beautifying  the  home.    The  value  of  sim- 
plicity and  suitability. 
(0)   Recreation  and  amusement  "" 

The  best  kind  for  city  life  and  why.  The  value  of  going, 
at  times,  into  the  country. 
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This  long  topic  of  home  life  has  been  chosen  from  a  large  num- 
ber of  nature  stndy  subjects  prepared  by  the  writer  to  illustrate 
the  possibility  of  having  the  teaching  of  hygiene  grow  out  of 
nature  study  teaching  and  become  incorporated  with  it,  and 
closely  related  social  and  industrial  topics. 

Wednesday,  11.15  a.  m. 

GENERAL  SESSION 

THE  LABORATORY  NOTEBOOK  AND  CERTIFICATION 

FOR  COLLEGE  ENTRANCE 

BY  PROF.  B.  R.  WHITNEY,  BINQHAMTON  HIGH  SCHOOL 

An  educational  wag  recently  said  that  "  after  20  years  of  ad- 
vancement, we  are  going  nowhere  with  very  little  progress." 
Notwithstanding,  it  is  evident  that  since  this  organization  was 
founded,  science  teaching  in  the  State  of  New  York  has  made 
rapid  strides  forward,  as  the  erection  of  new  laboratories,  the 
rebuilding  of  old  ones  and  the  better  equipment  abundantly 
testify.  The  report  of  the  committee  of  nine,  giving  as  it  did  a 
syllabus  of  subject-matter  and  lists  of  experiments  for  laboratory 
work,  marked  an  epoch  in  science  teaching.  The  report  readily 
found  its  way  into  the  Regents  syllabus.  This  association 
brought  the  college  professors,  normal  and  high  school  teachers 
nearer  together  and  has  opened  up  a  way  for  a  more  thorough 
unification  of  science  teaching  in  the  State.  Great  as  has  been 
the  work  of  the  association,  there  are  some  important  problems 
yet  to  be  solved,  and  one  of  them  pertains  to  the  laboratory  note- 
book. 

In  my  opinion  the  weakness  of  science  teaching  lies  just  now 
along  this  line  and  also  that  of  certification.  In  a  large  measure 
the  making  of  the  laboratory  notebook  is  not  only  the  most  im- 
portant work  of  the  student,  but  it  is  an  index  of  the  kind  of 
work  done  in  the  class  and  lecture  room  as  well  as  in  the  labora- 
tory.   In  some  degree  it  tests  the  school  and  its  ideals. 

I  have  always  maintained  that  effective  teaching  of  science  in 
secondary  schools  needs  at  least  six  things :  (1)  a  teacher;  (2)  a 
classroom,  fitted  with  lecture  table  appliances  for  use  of  the 
teacher  in  giving  lectures,  expositions  or  experimental  demon- 
strations ;   (3)  an  elementary  textbook  on  t\\e  avx\i\^e\ — «k.  \i^^ 
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that  is  not  a  fragmentary  treatise  but  a  continnons  outline,  clear, 
exact,  logical,  mainly  indnctiye  (a  stndent  provided  with  such  a 
book  will  scarcely  need  to  take  notes  of  the  demonstrations  and 
can  give  his  undivided  attention  to  the  explanations  given) ;  (4) 
a  well  equipped  laboratory  for  individual  work  iSor  use  of 
students;  (5)  a  laboratory  manual  or  guide,  separate  fnHn  the 
descriptive  text  and  comprising  a  course  of  carefully  selected  and 
arranged  eA()eriments  to  be  performed  by  the  students  under  the 
immediate  direction  of  the  instructor;  (6)  a  laboratory  notebook. 

The  ideal  notebook  will  not  be  made  till  the  ideal  laboratory 
manual  is  produced.  Many  as  are  the  advantages  of  each  teacher 
making  his  own  laboratory  manual  or  guide  to  meet  local  con- 
ditions, which  conditions  are  usuaHy  limitations  of  equipment 
there  are  good  and  sufficient  reasons  why  this  should  not  be  done. 
The  average  teacher  has  not  the  time  to  devote  to  authorship  and 
much  less  time  for  typesetting,  mimeographing,  and  the  art  of 
book-making.  We  have  come  to  abominate  much  of  the  hwne 
made  apparatus,  because  it  yields  inaccurate  resultl^  But  what 
shall  be  said  of  the  homemade  laboratory  manual? 

laboratory  work  needs  to  be  more  exacting  than  it  is  at 
present.  We  are  overdoing  in  our  effort  to  do  it  all.  The  news 
of  a  class  in  chemistrv^  or  physics  doing  80  or  90  experiments  in  20 
weeks  naturally  excites  the  comment  "yes,  a  large  quantity,  but 
how  about  the  quality?"  Twenty-five  experiments  in  chemistry 
and  [M)  in  ]»hysics  are  largo  numbers  to  be  covered  thoroughly  in  a 
half  year,  sijocially  if  much  quantitative  work  is  done.  I  do  not 
approve  of  turning  the  pupils  loose  in  the  laboratory.  Personal 
supervision  is  necessary  for  the  formation  of  correct  habits. 

The  stndent  should  h(»  provided  with  a  loose-leaved,  well 
made  notebook,  one  i>repared  for  laboratory  work,  containing 
drawing,  cross  section  or  other  paper  required  for  the  work. 
The  notes  should  be  made  in  ink  while  the  experiment  is  pro- 
gressing, and  nothing  bnt  the  orij?inal,  first  record  of  the  work 
should  be  aerepted  by  the  instrnctor.  Ink  wells  are  as  neces- 
sary for  the  laboratory  desks  as  for  the  study  room  desks.  The 
notebooks  may  be  placed  in  cases  in  the  laboratory  where  they 
are  accessible  at  all  times  for  the  teacher's  inspection,  and  they 
should  not  be  removed  from  \\\e  Vivbov^l^v^  ^TLSife\l  t<it  review 
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and  inspection.  Independent  tmthful  work  is  what  we  desire 
above  everything  Blse,  and  anything  that  would  tempt  the 
student  to  cheat  shonld  be  removed.  The  laboratory  should 
sharpen  brains  to  keener  intellectual  edges  and  not  wits  for 
cunning  and  deception.  If  the  drawings  of  the  object  studied 
in  botany  and  in  zoology  are  well  made,  there  is  little  need  of 
written  description,  which,  in  this  case  will  repeat  the  ideas  set 
forth  in  the  drawing.  The  exasperating,  mechanically  made 
notebook  difficulty  is  overcome  by  incisive  questions  written  in 
the  space,  at  the  end  of  the  experiment  record,  left  for  remarks, 
corrections  and  additions.  These  red  ink  footnotes  will 
brighten  the  book  with  color,  if  with  nothing  else.  Below  or 
after  the  red  ink  or  rubber  stamp  corrections,  which  are  mads 
by  the  teacher  at  least  once  a  week,  the  pupil  should  amplify 
the  subject  without  rewriting. 

The  teacher's  inspection  and  critical  examination  of  the  note- 
book should  discover  whether  the  pupil  has  followed  the  direc- 
tions given  in  the  manual,  or  has  an  allowable  substitute; 
whether  he  has  grasped  the  real  object  of  the  experiment; 
whether  lie  has  been  on  the  alert  to  notice  every  occurring 
phenomenon  and  has  realized  its  significance;  whether  or  not 
he  has  fallen  4nto  bad  habits  of  manipulation  (though  this  is 
better  detected  and  corrected  while  the  student  is  doing  the 
experiment);  whether  he  has  scrutinized  carefully  the  results 
and  data,  with  a  view  to  discovering  their  significance  and  just 
what  general  conclusion  they  show;  and  whether  the  pupil  has 
compared  the  result  obtained  in  the  experiment  just  done  with 
previous  experiments  and  experiences  under  like  conditions,  so 
that,  by  a  thorough  apperceptive  process,  the  truths  of  the  ex- 
periments may  be  welded  fast  in  the  pupils  inner  consciousness. 

The  notebook  should,  therefore,  test  six  ends  sought  in  lab- 
oratory work,  namely:  (1)  skill  in  manipulation — a  kind  of 
manual  training;  (2)  power  of  quick  and  searching  observation, 
applied  constantly  till  it  becomes  a  useful  habit;  (3)  facility  in 
giving  descriptions  that  are  at  once  lucid  and  exact;  (4)  the 
habit  of  assembling  material  and  grouping  it  for  comparison 
and  differentiation;  (5)  the  ability  to  generalize  and  infer-,  (G\ 
the  power  of  Belf-initiative,    This  last  is  moat  impotl^iil.    "^^^ 
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many  of  our  secondary  school  students  are  dependent.  They 
follow  and  can  not  lead.  The  reader  of  a  notebook  can  not  dis- 
cover whether  the  student  who  wrote  the  book  is  a  leader  or  a 
floater,  unless  he  happen  to  know  the  student  thoroughly.  The 
notebook  is  a  poor  test  of  manipulative  skill  and  also  of  keen 
observation. 

There  are  many  things  that  a  laboratory  notebook  can  tell 
regarding  its  author.  It  shows  his  penmanship,  his  English, 
his  arithmetic,  his  general  education.  As  '' cleanliness  is  next 
to  godliness,"  it  shows  that,  or  the  absence  of  it.  It  may  speak 
of  his  truthfulness  or  dishonesty.  It  is  a  constant  examination 
into  his  progress.  It  proclaims  his  industry  or  his  indolence. 
It  may  give  hints  of  his  desire  to  advance.  It  shows  at  once 
whether  the  student  is  in  the  habit  of  watching  the  clock, 
whether  he  giv'es  his  attention  to  details  and  has  the  ability  to 
execute  orders.  But  the  notebook,  in  order  to  tell  all  of  these 
things  accurately,  must  be  taken  in  conjunction  with  personal 
acquaintance  with  the  student. 

The  distant  college  examiner  usually  knows  little  of  the  actual 
conditions  in  the  secondary  school  from  which  the  pupil  comes. 
He  can  not  easily  determine  froin  the  notebook  whether  the 
laboratory  has  furnished  unusual  events  for  making  wholesome 
and  lasting  impressions  or  has  been  a  substitute  for  hard  study 
or  for  strong  and  vigorous  instruction  in  the  classroom.  It  is 
true,  however,  that  a  wretchedly  done  experiment  will  be  poorly 
recorded  in  the  notebook,  and  that  the  record  thus  made  fore- 
casts a  poor  housekeei)er.  a  slack  business  man,  an  IndifiFerent 
artisan,  or  a  careless  and  therefore  dangerous  professional  person. 
Loose  habits  do  not  always  manifest  themselves  in  poorly  kept 
notebooks,  however. 

Koceutly  401)  leading  men  were  interviewed  by  the  New  York 
Teachers  Association  in  regard  to  efficiency  of  the  schools.  The 
answers  of  these  ]>ractical  men  are  interesting.  While  it  is  grati* 
fying  to  learn  that  high  school  graduates  are  preferred  to  gram- 
mar school  graduates,  it  is  sad  to  hear  the  complaint  that  the 
boys,  sj>ecially,  waste  time  and  material.  These  two  items  touch 
our  laboratory  work  rather  hard  and  are  worthy  of  our  serious 
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consideration.  The  notebook  is  almost  powerless  to  test  these 
points. 

As  about  four  sevenths  of  the  time  that  the  pupil  is  under  the 
immediate  care  of  the  teacher  is  devoted  to  laboratory  practice, 
the  personal  influenoe  of  the  teacher  is  large,  i^id  it  is  doubtful 
if  the  laboratory  notebook  can  properly  reflect  thip  influence, 
for  influenoe  surpasses  instruction  and  outlasts  it. 

At  present,  there  seems  to  be  no  recognized  standard  that  is  fol- 
lowed generally  by  the  colleges  and  other  institutions  in  the  accep- 
tance of  science  for  entrance  or  for  other  standing.  E^ach  institu- 
tion apparently  has  its  own  plan.  I  have  inquired  rather  widely 
among  secondary  school  teachers  and  I  And  that  they  are  often 
surprised  at  the  acceptance  or  rejection  of  certain  notebooks  by 
the  colleges.  In  many  cases  there  was  no  examination  of  the 
student  as  to  fitness  and  the  only  test  was  that  of  the  notebook. 
May  heaven  help  the  poor  student  who,  though  he  may  be  a  genius, 
presents  an  untidy  not^ook!  But  lucky,  yes,  thrice  lucky  the 
dullard  whose  chirography  and  drawings  are  perfect!  The  ex- 
aminers must  not  forget  that  the  conditions  of  science  teaching 
are  changing  yearly.  A  pupil  who  passed  a  science  subject  two 
years  ago,  but  who,  from  pecuniary  reasons,  can  not  enter  col- 
lege till  next  fall,  should  not  be  held  strictly  to  the  1903  ideals. 
There  is  a  good  saying  that  "the  letter  killeth,  but  the  spirit 
giveth  life."  Newly  adopted  regulations  should  not  work  hard- 
ships on  undeserving  students.  Technicalities  tactfully  tempered 
with  tenderness  always  make  for  justice. 

I  have  found  the  examinations  of  the  college  entrance  board 
of  the  Middle  States  and  Maryland  to  be  the  fairest  and  best  my 
students  ever  took.  The  questions  are  on  a  high  plane.  The  sys- 
tem is  cpmmendable,  and  1  hope  the  time  will  speedily  come  when 
all  of  the  colleges  will  accept  no  students  except  those  that  have 
passed  the  board  examinations.  In  the  bonds  of  the  association, 
the  whim,  foible,  or  whatever  you  may  call  it,  of  the  individual 
college  yields  to  breadth  and  nobility  of  purpose.  The  standard 
set  up  by  the  board  is  "  impersonal,  impartial  and  in  every  re- 
spect uniform."  The  demands  of  the  board  are  as  exacting  as 
those  of  most  collies  and  are  far  more  reasonable  than  some. 
In  botany,  chemistry,  physics,  and  physical  geogwc^Vi^  \5afc  \^^ 
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qnlrenients  are  based  on  the  reports  of  the  committees  on  those 
subjects  of  the  science  department  of  the  National  Educational 
Association.  The  requirement  <m  botany  is  modified  by  a  coin- 
mittee  of  the  Society  of  Plant  Mcnrphology  and  Physiology.  In 
phj-sics,  individual  laboratory  work,  comprising  at  least  35  exer- 
cises selected  from  a  list  of  60  or  more,  is  required.  In  chemistry, 
the  niinimuni  number  is  40.  In  physical  geography,  while  it  is 
acknowledged  that  ^^  no  adequate  laboratory  manual  is  at  present 
available,"  individual  laboratory  work,  comprising  40  exercises 
selected  from  an  admirable  list  furnished,  is  required,  with  the 
further  requirement  that  from  one  third  to  one  half  of  the  candi- 
date's classwork  be  devoted  to  laboratory  exercises.  The  labora- 
tory' notebook  in  botany  counts  one  third  toward  admission. 

For  each  subject  there  are  three  examipers,  but  it  is  a  note- 
worthy fact  that  last  year  not  a  single  laboratory  notebook  was 
read  a  second  time. 

Admirable  as  is  the  plan  of  the  collq;e  entrance  board  it  may 
be  improved  in  one  important  particular.  At  present  the  note- 
book seems  to  be  accepted,  or  rejected,  largely  on  the  value  of  the 
certificate  attached  to  it,  which  states  that  the  student  lias  pe^ 
formed  so  many  experiments.  In  the  accrediting  system  so  much 
depends  on  what  is  behind  the  certificate.  Is  the  work  gemuine? 
Has  the  school  acquired  the  approval  of  the  colleges  gen- 
erally? Has  the  school  the  proper  facilities  of  laboratory,  pro- 
l^am,  cuiTiculiini  and  tejiching  force  to  do  work  worthy  of 
accei)tance?  What  are  the  influences  at  that  school  —  influences 
that  can  not  be  registenMl  in  notebooks?  Has  the  teacher  the 
true  scientific  s]>irit,  and  can  he  and  does  he  kindle  his  students 
to  a  glow  with  it?  Is  the  laboratory  a  place  alive  with  investiga- 
tion and  discovery  of  thinp:s  new  to  the  students? 

H(»w,  tell  me,  can  thc»se  things  be  found  out  except  by  actual 
inspection  of  the  school?  A  personal  visit  will  do  more  than 
tons  of  notebooks  to  get  a  clear  idea  of  just  what  is  actually 
being  done.  Closer  correlation  between  school  and  crliege  is 
always  desirable.  The  helpful  suggestions  given  by  competent 
si)ecialists  and  heads  of  departments  will  be  gladly  received  by 
the  school  i>eople.  The  plan  may  appear  expensive,  but  is  it  not 
worth  while?    The  colleges  newA  \)<iUeT  \^To^\i^V% Irofni  the  schools. 
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Tke  schools  need  more  help  to  make  the  product  better.  I  can 
do  better  teaching  after  a  visit  to  the  lower  grades.  Ma j  we  not 
infer  that  the  college  men  may  learn  something  from  visits  to 
the  secondary  schools?  Education  is  a  continuous  process  from 
fhd  kindergarten  up  through  grammar  school,  high  school,  col- 
1^^  and  professional  school. 

Let  me  suggest  that,  in  distributing  the  credits  for  admission, 
perBonal  inspection  count  at  least  50^,  the  examination  25^  and 
the  notebook  2Sft.  As  the  inspector's  responsibility  is  great, 
let  him  be  a  specialist  in  the  field  he  examines,  or  a  competent 
instructor  in  a  cognate  subject.  Science  certification  for  college 
entrance,  if  based  on  inspection  and  subsequent  accreditation, 
will  mean  more  than  it  does  at  present  and  will  be  more  fruitful 
of  genuine  good  to  both  institutions  concerned. 

Prof.  0.  C.  Kenyan — It  seems  to  me  that,  if  notebooks  are  to  be 
accepted  by  the  colleges  as  evidence  of  knowledge  acquired  and 
of  ability  to  do  certain  things  in  science,  a  number  of  rules  must 
be  made  by  the  board  of  examiners  and  rigidly  enforced  by  teach- 
en  concerning  the  proper  conduct  of  the  laboratory  work  and  the 
methods  of  writing  and  keeping  the  notebooks. 

In  the  first  place,  pupils  should  work  singly  and  not  in  pairs 
or  groups,  thus  putting  the  laboratory  work  on  the  same  basis 
of  indejiendence  as  the  regular  recitations  and  examinations.  In 
no  other  way  can  a  teacher  be  sure  that  the  notes  are  the  pupiPs 
own.  No  matter  how  willing  students  may  be  to  rely  each  on 
himself,  if  they  are  allowed  to  communicate  while  experimenting, 
the  quick  and  self-assertive  pupil  will  do  the  work  of  others. 
Therefore,  if  the  notebooks  are  to  be  of  much  value  in  the  way 
named  in  the  subject  under  discussion,  there  should  be  no  com- 
munication among  pupils  during  laboratory  work.  But,  in  order 
to  enforce  this  rule  and  prevent  copying  altogether,  the  classes 
must  be  small,  not  more  than  16  in  a  division,  and  pupils  must 
be  seated  at  some  distance  from  one  another.  If  the  colleges 
will  declare  in  favor  of  this  rule,  they  will  greatly  benefit  some 
of  the  secondary  schools,  where  the  divisions  are  now  so  large 
that  adequate  supervision  is  simply  impossible. 

In  the  next  piece,  the  notes  should  be  recorded  in  ink,  and  no 
erasing  be  aJJowed.    MiatakeB  can  be  neatly  croe^ed  owi  mW\.  \!^^ 
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ink  and  rewritten.  This  method  not  only  enables  the  teacher  to 
follow  the  pupil  in  his  thinking,  but  it  saves  the  pupil's  time, 
and  in  most  cases  the  paper  has  a  better  appearance  when  the 
corrections  are  made  thus  than  when  erasures  are  made. 

As  to  corrections  by  the  teacher,  these  should  be  made  with 
colored  ink  and  all  mistakes  corrected  by  the  pupil.  This  method 
enables  the  examiner  for  colleges  to  see  just  what  help  the  pupil 
obtained  in  this  way.  Next,  there  should  be  a  supplementary 
report,  written  by  the  pupil  from  memory  a  day  or  more  after 
the  experiment  is  completed.  This  will  show  whether  the  prob- 
lem or  experiment  was  really  understood^  During  the  progress 
of  the  experiment,  there  will  doubtless  be  points  not  clear  to  the 
pupil,  and  the  teacher  will  be  obliged  to  give  help.  This  supple- 
mentary report,  corrected  in  colored  ink,  takes  the  place  of  an 
examination  on  the  experiment  and  is  the  real  test  of  the  knowl- 
edge of  the  pupil.  After  this  report  is  finished,  a  list  of  ques- 
tions on  the  most  important  points  connected  with  the  experi- 
ment, should  be  given  the  experimenter,  to  be  answered  in  case 
these  answers  have  not  already  been  included  in  the  report. 

Of  course  the  original  papers  writt^  by  the  pupil  must  in 
every  case  be  kept,  even  when  copies  are  made. 

If  all  these  methods  are  faithfully  observed,  and  if,  besides, 
the  teacher  certifies  to  the  pupiPs  fitness  to  enter  collie,  I  do 
not  see  why  the  notebook  can  not  be  accepted  bb  evidence  of  a 
pupil's  fitness  to  enter  college,  provided,  of  course,  that  the 
teacher  is  properly  qualified. 

Wednesday  afternoon 

GENERAL  SESSION 

STIMULANTS  AND  NARCOTICS 

REPORT  OF  PROGRESS  OF  TETO:  COSDinTTEE 

PRESENTED   HY   PROF.    IRVING   P.    BISHOP 

Through  the  past  year  the  work  of  the  committee  has  been 
directed  principally  toward  ascertaining  the  effects  of  alcohol 
and  tobacco  on  the  organs  of  the  animal  body.  The  method  pur- 
sued has  been  to  consult,  where  possible,  the  original  sources  of 
information,  preferably  the  work  of  experimenters.  Ab  much  of 
the  literature  on  the  subject  is  scattered  through  periodicals,  the 
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task  of  collecting  and  collating  has  been  slow  and  tedious.  In 
spite  of  that,  a  large  amount  of  interesting  and  valuable  matter 
has  accumulated  in  our  hands. 

When  we  made  our  preliminary  report,  a  year  ago,  we  had 
assurance  from  the  committee  of  50  that  the  report  of  their  sub- 
committee on  the  physiological  and  pathological  aspect  of  the 
drink  problem  would  soon  be  published.  As  this  subcommittee, 
in  addition  to  the  original  investigations  which  it  has  conducted, 
had  access  to  sources  of  information  inaccessible  to  us,  it  seemed 
best  to  delay  our  final  report  till  that  report  was  available. 
Owing  to  unforeseen  circumstances,  the  volume  has  not  yet  been 
published.  Early  in  December,  at  my  urgent  request,  the  sub- 
committee very  courteously  placed  at  our  disposal  proof  sheets 
of  several  papers  which  will  form  part  of  the  report.  We  found, 
however,  that  too  little  time  remained  for  the  single  copy  to  make 
the  rounds  of  our  committee  before  this  meeting;  and  we  there- 
fore reluctantly  but  unanimously  decided  again  to  defer  our 
report.  I  believe,  however,  that  the  material  will  all  be  assem- 
bled  within  the  next  three  months. 

In  addition  to  the  work  detailed  above,  your  committee  has 
decided  to  include  in  its  report  one  or  more  courses  of  study  in 
hygiene  with  reference  to  stimulants  and  narcotics  for  the  grades 
in  which  such  study  is  desirable.  For  this  purpose,  eminent 
specialists  in  pedagogy  have  been  consulted,  and  one  course  at 
least  is  now  nearly  ready.  We  expect,  also,  by  the  next  meeting, 
to  have  learned  much  of  the  practical  workings  of  the  Connecti- 
cut law  on  the  teaching  of  stimulants  and  narcotics. 

LABORATORY  DEVICES 

BY  PBOF.  O.  C.   KENYON,   SYRACUSE  HIGH   SCHOOL 

I  should  like  to  spend  the  time  allotted  to  me  this  afternoon 
in  asking  questions,  and  listening  to  replies  concerning  a  few 
problems  that  have  arisen  in  our  school  with  reference  to  the 
details  of  laboratory  work.  But  perhaps  that  would  be  some- 
what selfish;  and,  before  beginning  the  list  of  questions  which 
I  have  made  here,  I  will  first  mention  a  few  apparent  improve- 
ments that  have  suggested  themselves  in  our  laboratory  work. 
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Laboratory  practice  seems  to  consist  in  doing  a  mnltitnde  of 
little  things.  Michelangelo,  I  think  it  was,  said,  "  Trifles  make 
perfection,  but  perfection  is  no  trifle."  If  we  strive  to  improye 
in  every  one  of  the  details  to  which  we  have  to  attend 
in  scientific  laboratories  we  may  hope,  I  suppose,  to  make  some 
progress. 

In  the  first  place,  then,  I  have  here  a  first  attempt  at  a  model 
of  a  rainbow.  Pupils  have  difficulty  in  understanding  why  the 
bow  is  round,  and  why  the  order  of  the  colors  is  as  it  is.  I  have 
found  that  this  model  is  quite  a  help.  It  consists  of  four  con- 
centric rings  fastened  to  a  board,  each  ring  representing  the  posi- 
tion of  one  of  the  outer  colors  of  either  the  primary  or  secondary 
bow.  The  post  fi'om  the  center  of  the  board  represents  the  axis 
of  the  bow,  and  the  nail,  at  the  end  of  it,  the  eye  of  the  obsener. 
The  dro[>s  are  represented  by  rings  of  brass  wire,  and  the  rays 
by  wuv  of  annealed  copj)er.  This  model  was  made  by  a  pupil. 
and  uiight  be  much  improved  by  soldering  the  copper  wires  to 
the  brass,  instead  of  twisting  them  around,  as  in  this  piece,  and 
also  might  be  improved  in  other  ways. 

Next  the  experiment  on  the  parallelogram  of  forces.  Formerly 
our  pupils  did  this  by  the  use  of  three  spring  balances  on  the 
blackboard  in  the  way  suggested  in  most  textbooks,  first  taking 
the  zero  readings,  then  increasing  the  forces  and  forming  the 
parallelogram  from  the  increase  of  the  three  forces.  This  method 
gives  fairly  ;;o()d  results,  better,  I  think,  than  the  square  board 
on  marbles,  but  there  is  the  objection  to  it,  that  not  many  sets 
of  apj)aratns  can  l)e  provided  at  the  same  time.  So  I  devised  this 
clamp  and  tajxT  pin,  for  using  on  the  table.  With  three  of  these, 
and  ihree  spring  balances  placed  on  a  drawing  board,  and  by 
using  the  imit^ase  of  force,  keei)ing  the  point  of  application  at 
the  same  place,  excellent  results  can  be  obtained;  and  the  appa- 
ratus can  easily  he  made  by  pupils. 

Here  is  a  piece  of  apparatus  which  we  are  finding  quite  helpful 
If  one  attempts  to  prove  the  law  of  inverse  squares  by  use  of  an 
ordinary  light,  such  as  a  candle,  he  either  finds  his  shadows  in- 
distinct, or  else,  so  dim  that  the  result  is  very  inaccurate.  Aft» 
trying  a  number  of  methods,  I  found  that  pupils  can  easily 
manipulate  a  hand  arc  lamp,  proper  precautions,  of  cowne^  being 
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taken  against  accident.  The  lamp  should  be  fastened  inside  a 
lx»  or  hood,  having  a  cover,  as  here,  and  a  number  of  openings 
left  in  different  directions.  Four  persons  may  make  measure- 
ments with  this  piece  at  once.  They  first  measure  from  the  cen- 
ter of  the  carbon  tii>8  to  the  outside  of  the  hood  openings.  Then, 
starting  the  arc,  adjust  the  squares  in  the  usual  way ;  and  then 
all  measure  from  the  outside  of  the  opening  to  each  cardboard. 

This  hood  was  made  out  of  an  old  piece  of  ventilating  pipe, 
the  cover  is  a  discarded  electrophorus  plate,  the  covers  for  the 
openings  are  coffee  can  covers,  and  the  lamp  is  pupil-made.  The 
cost  was  practically  nothing;  and  yet  I  count  it  one  of  the  most 
effective  pieces  in  our  laboratory.  / 

From  a  dentist,  I  learued  of  a  very  simple  method  of  warming 
water.  Its  merit  is  that  it  takes  no  time,  and  it  consists  in  plac- 
ing an  incandescent  lamp,  attached  to  a  flexible  cord,  directly  in 
the  dish  of  water  to  be  heated.  To  turn  the  switch  and  insert 
the  bulb  is  the  work  of  only  a  moment.  Lately  I  have  used  the 
same  method  for  keeping  static  electricity  apparatus  warm,  such 
as  the  silk,  flannel,  electroscope  etc.  The  lamp  is  put  in  the  bot- 
tom of  a  pail  and  covered  with  gauze. 

Another  method  of  accomplishing  the  same  result,  is  to  place 
the  materials  on  a  wire  resistance  frame,  similar  to  this,  which 
is  placed  on  the  table  and  through  which  a  current  is  passing. 
In  the  later  method  care  must  be  taken  to  avoid  short  circuiting. 

Some  of  you,  I  presume,  are  using  these  clamps  for  forming 
electric  cells  of  various  materials,  as  well  as  voltameters  and 
storage  cells.  I  have  thought  of  a  device  for  making  it  easy  to 
join  two  of  these  cells,  either  in  series  or  parallel.  This  plate 
extends  across  the  block  from  one  cell  to  the  other  and  joins  the 
two  elements  in  these  two  cells,  while  the  other  plate  is  sawed 
through  in  the  middle.  To  connect  the  two  cells  in  series,  the 
zinc  is  placed  here  and  the  carbon  here,  the  leading  out  wires 
coming  from  these  two  screws.  In  order  to  change  to  parallel 
connection,  theise  two  elements  change  places  and  a  taper  plug, 
or  wires,  joins  these  two  plates,  the  leading  out  wires  coming 
from  two  screws. 

Mr  WilliajEQS,  of  the  Chicago  Laboratory  and  Scale  Supply  Co., 
told  me  the  other  day  of  a  device  in  the  expervoieiiit  cyn  \!^^ 
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coefficient  of  expansion  of  a  solid,  which  seems  worth  knowing. 
Instead  of  using  a  rod  inside  a  tube,  as  heretofore,  the  expansion 
of  the  tube  itself  is  measured,  cold  water  being  first  passed 
through  the  tube,  then  hot  water  or  steam.  The  loss  by  radiation 
is  not  sufficient  to  affect  appreciably  the  result.  The  amount  (rf 
the  elongation  may  be  very  simply  measured  by  using  a  small 
roller  placed  under  and  crosswise  of  the  tube.  To  one  end  of 
this  rod  is  attached  a  long  pointer  which  moves  over  a  gradn- 
ated  arc  and  magnifies  the  increase  of  length  of  the  tube.    The 


^ 


whole  arrangement  is  one  easily  prepared  in  a  shop,  and  is  said 
to  be  l>etter  than  the  ekiborate  apparatus  with  the  micrometer 
screw,  electric  attachment  etc. 

I  have  had  in  mind  for  se\'eral  years  a  plan,  which,  it  seems  to 
me,  would  be  of  great  profit  to  those  entering  into  it.  It  is  for 
six,  eight  or  10  persons  who  are  doing  about  the  same  kind  of 
work,  to  form  themselves  into  a  correspondence  circle,  the  object 
being  mutual  help  to  one  another.  The  correspondents  would  be 
arranged  in  regular  order.  Each  person  of  the  circle  might  mTite 
out  a  question  on  a  sheet  of  paper,  adding  any  comment  or  little 
discovery  that  he  had  made  concerning  it,  and  mail  this  to  the 
next  one  of  the  circle;  this  paper  to  be  mailed  again  within  a 
week  to  the  next  one  of  the  circle,  after  other  comments  have 
been  added  to  the  sheet;  at  the  same  time  another  paper  is 
started  by  each  person.  Each  letter  would  go  around  the  circle 
before  it  returned  to  the  one  who  started  it.  This  person,  then, 
if  he  wishes,  or  thinks  it  worth  the  while,  may  write  up  the 
article  for  a  paper  or  for  presentation  at  a  science  meeting.  Of 
course  this  is  rather  a  slow  method ;  but  for  UB  who  are  not  near 
the  larger  cities  and  who  can  not  often  meet  in  dubs,  the  plan 
seems  to  me  to  be  worth  trying. 

If  I  may  have  a  few  minutes  more,  I  would  like  to  ask  these 
questions. 

1  Is  the  tangent  galvanometer  out  of  date?  I  am  told  that  it 
18  ID  disuse,  specially  in  the  western  schools. 
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2  What  success  do  pupils  have  in  using  the  proof  plane  and 
galvanoscope? 

3  How  much  time  is  given  to  the  i)roper  number  of  figures  to 
be  kept  in  making  computations? 

4  How  much  attention  is  being  given  to  the  proper  sensitive- 
ness of  the  instrument  for  a  given  purpose;  for  example,  as  to  . 
when  a  platform  balance  may  be  used  and  when  the  sensitive 
balance  is  much  better? 

5  Is  a  spring  balance  accurate  enough  for  experiments  with 
the  simple  machines,  as  the  inclined  plane  and  pulleys? 

G  Should  friction,  wasted  ^ork  and  efficiency  be  found  in  ex- 
I)erinients  with  machines? 

7  Is  the  Ames  &  Bliss  apparatus  for  accelerated  motion  prefer- 
able to  the  ordinary  Atwood's  machine  or  to  the  inclined  plane? 

8  What  is  the  best  quantitative  experiment  for  pupils  on  tlio 
transmission  of  pressure  in  liquids  and  gases  —  Pascal's  law? 

9  Is  it  worth  while  to  teach  the  Reaumur  scale  of  temperature? 

10  How  does  the  cylindric  mirror  compare  with  the  spheric 
for  pupils'  use? 
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459. 

Notebooks,  526-27,  555-62. 

Pearson,  Prof.,  quoted,  493. 

PhiUips,  Wendell,  quoted,  473. 

Physical  geography,  laborator>'  work 
in,  by  A.  W.  Farnham,  502-9. 

Physics,  historical  and  human  side, 
460;  syllabus  for  2d  year,  committee 
to  prepare,  458;  second  year  course 
in  physics  for  the  high  school,  by 
E.  R.  von  Nardroff,  488-92. 

Physics  machine  shop  in  secondar> 
schools,  by  O.  C.  Kenyon,  with  di»- 
cusBion,  511-^. 

Physiologic  effects  of  alcohol,  report  of 
progress  of  committee,  562-63. 

Physidogy,  experimental,  in  the  high 
school,  by  M.  S.  Thomas,  with  dis- 
cussion, 523-34;  notebooks,  526-27; 
committee  on  laboratory  course, 
458,534. 

Physiology  and  hygiene,  relation  of 
nature  study  to,  by  Elizabeth  Carss, 
544-55. 

PoUock,  Horatio  M.,  Ethical  Value  of 
Science  Study,  461-67;  member  of 
committee  on  laboratory  course  in 
physiology,  534;  on  research  work, 
500-1. 

Professions,  education  for  the,  by  R.  H. 
Thurston,  472-87. 

Research  in  botany,  value  of,  492-^1. 
Hollins,  Frank,  member  of  committee 

to    prepare    syllabus   for   2d    year 

physics,  458. 
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StXtOuis  Expodtion,  lepreientation  of 
association  on  committee  to  select 
exhibits,  458. 

SchmitSy  H.  J.,  member  of  committee 
to  select  exhibits  for  St  Louis  Expo- 
sition, 458;  on  preparation  of  science 
teachers,  500. 

Schod  museums  in  nature  study,  lim- 
itations of,  by  R.  E.  Call,  with  dis- 
cussion, 534-44. 

Science,  culture  value  of  the  study  of 
the  exact  experimental  sciences,  by 
William  Hallock,  400;  ethical  value 
of  science  study,  by  H.  M.  Pollock, 
with  discussion,  461-72;  definition, 
408;  in  the  grades,  by  William  Hal- 
lock,  510. 

Snyder,  Prof.,  outline  of  geographic 
laboratory  work,  509. 

Stimulants  and  narcotics,  report  of 
progress  of  committee,  457,  562- 
63. 

Thomas,  M.  Smith,  member  of  com- 
mittee to  prepare  laboratory  course 
in    physiology,   458;   Ebcperimental 


Physiology  m  the  High  School,  523- 

29. 
Thurston,  R.  H.,  Education  for  the 

Professions,  472-87. 
Treasurer's  report,  458-59. 
Turner,  George  M.,  member  of  council, 

459;  on  physics  machine  shop,  522- 

23. 

▼on  Nardroff,  Ernest  R.,  member  of 
committee  to  pitepare  syllabus  for 
2d  year  phymos,  458;  nominated 
vice  president,  459;  A  Second  Year 
CSourse  in  Physics  for  the  High 
School,  488-92. 

Wetmore,  Katherine  S.,  member  of 
committee  to  prepare  laboratory 
course  in  phyaology,  458;  on  physi- 
ology in  high  schools,  529-30. 

Whitney,  E.  R.,  The  Laboratory  Note- 
book and  Certification  for  College 
Entrance,  555-01. 

ZoologTi  physiological  ude,  533.  Se€ 
also  Nature  study. 
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High  School  Department 

INCLUDING    ACADEMIES   AND   ALL   INTERESTS  OF   SECONDARY  EDUCATION 


Bulletin  25 


NEW  YORK  STATE  SCIENCE  TEACHERS  ASSOCIATION 


PROCEEDINGS  OF  THE 

EIGHTH  ANNUAL  CONFERENCE 


Held  at  Syracuse  High  School,  Syracuse^  December  28-30,  1903 


SUMMARY  OF  SESSIONS 

Monday,  December  28,  2.30  p.  m. 

Begistration 

Opening  session ;  called  to  order  by  Prof.  E.  N.  Pattee,  Syracuse 

University 
Introduction  of  President-elect  Irving  P.  Bishop,  Buffalo  Normal 

School 
Preparation  of  the  Teadier  for  Nature  Study  Teaching 

Anna  Botsford  Comstock,  Cornell  University 
Nomenclature  of  the  New  York  Geological  Formations 

John  M.  Clarke,  State  paleontologist,  Albany 
Discussion 

Albert  Perry  Brigham,  Colgate  University 

P.  P.  Piper,  Buffalo  Central  nigh  School 
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kU6  section  MEETnras 


^   i  i\K  K 


Monday,  4  p.  m. 
Section  A — Physics  and  Chemistry.    Edward  S.  Babgock,  Alfred 

University,  cliainnan 
Fundamental  Things  in  Physical  Science 

lIowAUD  Lyon,  Oneonta  Normal  School 
Section  B — Biology.     Prof.  James  H.  Stoller,   Union   College, 

Schenectady,  chairman 
Correhition  of  Biologic  Science  with  Drawing  and  English  in  the 
High  School 
Dr  C.  Stuart  Gager^  Albany  Normal  College 
Discussion 
IIarriette  Arms  Curtiss,  East  High  School,  Rochester 
Prof.  J.  E.  KiRKwooD^  Syracuse  University 
Correlation  of  Biology  with  Sanitary  Science 

Prof.  James  H.  Stoller,  Union  College,  Schenectady 
Discussion 

Frederick  W.  Smith  M.  D.,  Health  officer,  Syracuse 
George  H.  Hudson,  Plattsburg  Normal  School 
Section  C — Earth  Science.    Amos  W.  Farnham^  Oswego  Normal 

School,  chairman 
rionie  Geography.     Its  Place  and  Purpose  in  Geography  Teaching 

Com^r  H.  Irving  Pratt,  Orwell 
Laboratory  Work  in  Physical  Geography 

Albkkt  Pekry  Brigham,  Colgate  University 
The  l^lace  of  Commercial  Geography 
Jacqi:i:s  W.  Kedway,  Mt  Vernon 

Tuesday,  December  29,  9  a.  m. 

Section  A — Physics  and  Chemistry.     Edward  S.  Babcock^  Alfred 

Un i versit y ,  ch a irman 
Physics,  Laboratory  and  Machine  Shop  Exhibit 

l*rof.  O.  C.  Kenyon,  Syracuse  High  School 
New  Aj)i)aratus  for  Illustrating  Color  Phenomena 

Prof.  Ernest  R.  von  Nardroff^  Erasmus  Hall  High  School, 
Brooklyn 


SUMMARY   OF   SESSIONS  485 

Demonstration  of  Radium 

Prof.  William  C.  Peckham,  Adelphi  College,  Brooklyn 
Section   B— Biology.    Prof.    James  H.    Stoller,    Union    College, 

Schenectady,  chairman 
Advantages  of  a  Year's  Course  in  Biology  (Zoology,  Physiology, 
Botany) 
William  Dayton  Meurbll,  University  of  Rochester 
Discussion 
William  L.  Fisher^  Delhi 
Prof.  J.  E.  KiRKwooD^  Syracuse  University 
Biology  as  a  Culture  Study 

Prof.  W.  M.  Smallwood,  Syracuse  University 
Discussion 

Gertrude  S.  Burlingham,  Binghamton  High  School 
Exhibition  of  a  Decerebrized  Frog 

Burt  G.  Wilder^  Cornell  University 
Section  C — Earth  Science.    Prof.  Amos  W.  Farnham,  Oswego 

Normal  School,  chairman 
Textbooks  in  Geography 

Margaret  Reiver  Smith,  New  Paltz  Normal  School 

GEVEBAL  BEBSZOirB 

Tuesday,  11  a.  m. 

Chemistry  in  the  High  School 

E.  G.  Merritt,  IjRfayette  High  School,  Buffalo 
Desirable  Changes  in  Regents  Courses  in  Chemistry  and  Physics 

G.  M.  Turner,  Masten  Park  High  School,  Buffalo 

Tuesday,  2  p.  m. 

Final  Report  of  Committee  on  the  Effects  of  Alcohol  and  Nar- 
cotics presented  by 
Burt  Q.  Wilder,  Cornell  University 
Discussion 

Mrs  Cora  D.  Graham,  President  Woman's  Christian  Tem- 
perance Union  of  Onondaga  County 
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Tneiday,  8  p.  m. 

Zoology  in  the  High  School 

George  H.  Hudson,  Plattsburg  Normal  School 
Discussion 

Prof.  W.  M.  Small  WOOD 
Diaphragm  Apparatus  presented  by 

Burt  Q.  Wilder,  Cornell  University 

Wednesday,  December  30,  9.30  a.  m. 

Report  of  Committee  Appointed  to  Prepare  a  Syllabus  for  a 
Second  Year  of  Physics  in  the  High  School  presented  by 
•Prof.  Ernest  R.  von  Nardroff,  Erasmus  Hall  High  School, 
Brooklyn,  chaimian 
Discussion 

Prof.  O.  C.  Kenyon,  Syracuse  High  School 
Prof.  William  Hallock,  Columbia  University,  New  York 
Suggested  List  of  Laboratory  Exercises  in  Physiology  to  be  Per- 
formed by  Each  Student 
Inspector  Charles  N.  Cobb^  Regents  Office,  Albany,  chairman 

Wednesday,  11  a.  m. 

^  Method  of  Measuring  the  Amplitude  of  Vibration  in  Stationary 

Sound  Waves 

Bergen  Davis^  Columbia  University,  New  York 

The  Electrodeless  Dischai'ge  in  High  Vacua  and  the  Mean  Free 

Path  of  an  Electron 

Bergen  Davis,  Columbia  University,  New  York 

Report  of  Committee  on  St  Louis  Educational  Exhibit 

Hubert  J.  Schmitz,  Geneseo  Normal  School,  chairman 

Adjourned 

STJMMAEY  OF  ACTION 

Alcohol  and  narcotics.  The  committee  on  aloohol  and  narcotics 
made  a  report  of  progi-ess  and,  owing  to  the  illness  of  two  mem- 
bers of  the  committee,  asked  an  extension  of  time  to  prepare  a 
final  report. 

Moved  and  carrkd,  That  the  committee  on  stimulants  and  nar- 
cotics be  instructed  to  pi-esont  their  final  report  to  the  council 
and  that  the  council  be  authorized  to  accept  or  reject  the  report. 
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Moved  and  carried,  That  the  several  firtate  educational  organiza- 
tions, the  W.  C.  T.  U.,  and  the  New  York  State  Central  CJommittee 
be  requested  to  send  del^ates  to  confer  with  the  committee  on 
stimulants  and  narcotics  of  the  Science  Teachers  Association  to 
discuss  means  whereby  the  teaching  in  our  schools,  of  physiology, 
hygiene,  and  in  relation  to  them,  the  nature  and  effect  of  alcohol 
and  other  narcotics  may  be  rendered  more  efficient. 

The  committee  is:  Irving  P.  Bishop,  Buffalo  Normal  School; 
BiiPt  G.  Wilder,  Cornell  University,  Ithaca;  Gaylord  P.  Clark, 
Syracuse  University;  Eli  II.  Long,  University  of  Buffalo;  James 
E.  Peabody,  Morris  High  School,  New  York. 

Physics.  E.  R.  von  Nardroff,  Erasmus  Hall  High  School,  Brook- 
lyn, chairman  of  the  committee  to  prepare  a  syllabus  for  2d  year 
ph>'6ics,  presented  the  report  of  the  committee. 

Moved  and  can^d,  That  the  report  be  accepted  and  adopted  for 
one  year,  also  that  the  committee  be  continued  for  the  purpose  of 
further  perfecting  the  syllabus.  The  committee  is:  Prof.  E.  R. 
von  Nardroff,  Erasmus  Hall  High  School,  Brooklyn;  Prof.  R.  J. 
Kittredge,  Schenectady  High  School;  Prof.  Frank  Rollins,  New 
York;  Prof.  O.  C.  Kenyon,  Syracuse  High  School;  Inspector 
Charles  N.  Cobb,  Regents  Office. 

Physiology.  C.  N.  Cobb,  Regents  Office,  Albany,  presented  the 
report  of  the  committee  to  prepare  a  laboratory  course  in  physiol- 
ogy suitable  for  the  high  school. 

Moved  and  carried.  That  the  report  be  accepted  and  adopted  for 
one  year  and  that  the  committee  be  continued  for  the  purpose  of 
X)erfecting  the  syllabus.  The  committee  is:  Inspector  Charles  N. 
Cobb,  Regents  Office;  Miss  Katharine  S.  Wetmore,  Rochester  High 
School;  Prof.  A.  D.  Morrill,  Hamilton  College;  and  Prof.  M.  S. 
Thomas,  Central  High  School,  Buffalo. 

1904  meeting.  The  council's  report  contained  a  recommendation 
that  Syracuse  be  the  next  place  of  meeting.     Carried 

Report  of  committee  on  resolutions  presented  by  Prof.  J.  H. 
StoUer  of  Union  College. 
Approved 
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Tneiday,  8  p.  m. 

Zoology  in  tbe  High  School 

George  H.  Hudson,  Plattsburg  Normal  School 
Discussion 

Prof.  W.  M.  Smallwood 
Diaphragm  Apparatus  presented  by 

Burt  G.  Wilder,  Cornell  University 

Wednesday,  December  30,  9.80  a.  m. 

Report  of  Committee  Appointed  to  Prepare  a  Syllabus  for  a 
Second  Year  of  Physics  in  the  High  School  presented  by 
Prof.  Ernest  R.  von  Nardroff,  Erasmus  Hall  High  School, 
Brooklvn,  chairman 
Discussion 
Prof.  O.  C.  Kenyon,  Syracuse  High  School 
Prof.  William  Hallock,  Columbia  University,  New  York 
Suj2:gested  List  of  Laboratory  Exercises  in  Physiology  to  be  Per- 
formed by  Each  Student 
InsiK'ctor  Charles  K.  Cobb^  Regents  Office,  Albany,  chairman 

Wednesday,  11  a.  m. 

^.  Method  of  Measuring  the  Amplitude  of  Vibration  in  Stationary 

Sound  Waves 

Bkugen  Davis^  Columbia  University,  New  York 

Tlie  Elect rodeless  Discharge  in  High  Vacua  and  the  Mean  Free 

Path  of  an  Electron 

Bekgex  Davis,  Columbia  University,  New  York 

Report  of  Comniitteo  on  St  Louis  Educational  Exhibit 

ITur>EKT  J.  SciiMiTz,  Geneseo  Normal  School,  chairman 

Adjourned 

SUMMAKY  OF  ACTIOH 

Alcohol  and  narcotics.  The  committee  on  alcohol  and  narcotics 
made  a  report  of  progress  and,  owing  to  the  illness  of  two  mem- 
bers of  the  committee,  asked  an  extension  of  time  to  prepare  a 
final  report. 

Moved  and  carried^  That  the  committee  on  stimulants  and  nar- 
cotics be  instructed  to  present  their  final  report  to  the  council 
and  that  the  council  be  authorized  to  accept  or  reject  the  report. 
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Moved  end  carried,  That  the  several  state  edacational  organiza- 
tions, the  W.  C.  T.  U.,  and  the  New  Yoi*k  State  Central  CJommittee 
be  requested  to  send  del^ates  to  confer  with  the  comnaittee  on 
fitimulants  and  narcotics  of  the  Science  Teachers  Association  to 
discuss  means  whereby  the  teaching  in  our  schools,  of  physiology, 
hy^ene,  and  in  relation  to  them,  the  nature  and  effect  of  alcohol 
and  other  narcotics  may  be  rendered  more  efficient. 

The  committee  is:  Irving  P.  Bishop,  Buffalo  Normal  School; 
Burt  G.  Wilder,  Cornell  University,  Ithaca;  Qaylord  P.  Clark, 
Syracuse  University;  Eli  11.  Long,  University  of  Buffalo;  James 
E.  Peabody,  Morris  High  School,  New  York. 

Phyrics.  E.  R.  von  Nardroff,  Erasmus  Hall  High  School,  Brook- 
lyn, chairman  of  the  committee  to  prepare  a  syllabus  for  2d  year 
ph^k-sics,  presented  the  report  of  the  committee. 

.Ifoved  and  carried,  That  the  report  be  accepted  and  adopted  for 
one  year,  also  that  the  committee  be  continued  for  the  purpose  of 
further  perfecting  the  syllabus.  The  committee  is:  Prof.  E.  R. 
Yon  Nardroff,  Erasmus  Hall  High  School,  Brooklyn;  Prof.  R.  J. 
Kittredge,  Schenectady  High  School;  Prof.  Frank  Rollins,  New 
York;  Prof.  O.  C.  Kenyon,  Syracuse  High  School;  Inspector 
Charles  N.  Cobb,  Regents  Office. 

Physiology.  C.  N.  Cobb,  Regents  Office,  Albany,  presented  the 
reiK)rt  of  the  committee  to  prepare  a  laboratory  course  in  physiol- 
ogy suitable  for  the  high  school. 

Moved  and  carried,  That  the  report  be  accepted  and  adopted  for 
one  year  and  that  the  committee  be  contintued  for  the  purpose  of 
perfecting  the  syllabus.  The  committee  is:  Inspector  Charles  N. 
Cobb,  Regents  Office;  Miss  Katharine  S.  Wetmore,  Rochester  High 
School;  Prof.  A.  D.  Morrill,  Hamilton  College;  and  Prof.  M.  S. 
Thomas,  Central  High  School,  Buffalo. 

1904  meeting.  The  council's  report  contained  a  recommendation 
that  Syracuse  be  the  next  place  of  meeting.     Carried 

Report  of  committee  on  r(*sohitions  presented  by  Prof.  J.  H. 
Stoller  of  Union  College. 
Approved 
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Treasorer's  report 

For  year  ending  Dec.  30,  1903 

Receipts 

Sep.         5  Check  from  Secretary  Warner |22  48 

Dec.      30  Dues 77  . . 

199  4S 

Expenditures 

Oct.  13-29  Shaw,  printing flO  50 

Nov.      19  Stenography  (Taylor)  1  . . 

Express  on  programs 45 

Dec.       24  Clerk  hire 10  . . 

26  Letter  file,  etc 2  15 

30  I.  P.  Bishop 23  62 

30  I.  P.  Bishop 25  75 

''         30  Postage 10  35 

*'         30  Incidentals 2  03 

"         30  B.  Davis  (express) 4  . . 

''         30  Prof.  E.  R.  von  Nardroff 2  . . 

30  Dr  Wilder 5  40 

197  25 

Cash  on  hand 2  23 


f  99  4S 
Committee  reports 

Auditing  committee.     We  have  examined  the  accounts  of  the 

treasurer  and  find  them  correct. 

Q.  M.  Turner 

E.  R.  Whitney 

Approved 

St  Louis  Exposition.  l*rof.  n.  J.  Schmitz,  of  the  Geneseo  Normal 
School,  ajjpointed  by  the  council  to  represent  the  State  Science 
Teachei*s  Association  on  the  committee  to  select  exhibits  for  the 
St  Ix)ui8  Exposition,  presented  his  final  report. 

Approved 
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Secretary  and  treasurer.  Moved  and  carried^  That  the  appoint- 
ment, by  the  president,  of  Mr  P.  F.  Piper  of  Buffalo  for  the  un- 
expired term  of  Secretary  and  Treasurer  A.  R.  Warner,  resigned^ 
be  approved. 

Section  E.  Moved  by  Prof.  E.  N.  Pattee  and  carried,  That  a 
section  of  mathematics  be  organized  to  be  known  as  section  E. 

Hominations.  The  nominating  committee  made  the  following 
nominations : 

President,  E.  R.  von  "Nardroff,  Erasmus  Hall  High  School, 
Brooklyn 

Vice  president,  O.  C.  Kenyon,  Syracuse  High  School 

Secretary  and  treasurer,  P.  F.  Piper,  Buffalo  Central  High 
School 

Members  of  the  council,  1907,  A.  W.  Famham,  Oswego  Normal ; 
O.  D.  Clark,  George  William  Curtis  High  School,  Staten  Island; 
J.  E.  Kirkwood,  Syracuse  University 

Elected 

ADDRESSES,  PAPERS  AND  DISCXTSSIONS 

Monday  afternoon,  December  28 

Owing  to  the  absence  of  President  Hallock,  Prof.  E.  N.  Pattee 
of  Syracuse  University  called  the  meeting  to  order  and  introduced 
President-elect  Irving  P.  Bishop  of  Buffalo  Normal  School,  who 
addressed  the  association. 

Ladies  and  Oentlemen:  Permit  me  to  thank  you  for  the  confi- 
dence implied  in  your  choice  of  president.  I  highly  appreciate  the 
honor  you  have  conferred  on  me,  and  assure  you  of  my  best 
efforts  to  further  the  interests  of  the  association. 

From  its  inception  this  body  has  had  for  its  chief  purpose  the 
improvement  of  science  teaching  and  closer  cooperation  between 
the  Regents,  the  universities  and  the  secondary  schools.  Efforts 
in  the  first  direction  have  secured  in  the  high  schools  widespread 
adoption  of  laboratory  methods,  incrciased  interest,  and  the  pur- 
chase of  apparatus  suited  to  individual  work  by  the  pupil.  In  the 
other  direction  cooperation  has  secured  concerted  action  which  is, 
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in  the  highest  degree,  advantageous  to  all  eonceraed.  The  high 
school  does  the  science  work  for  which  it  has  suitable  facilities; 
llie  college  accepts  the  work  as  a  part  of  the  entrance  tests,  and 
is  thus  relieved  of  preparation  along  elementary  lines;  and  the 
student  is  enabled  either  to  shorten  the  time  and  expense  of  his 
college  course,  or  to  realize  more  from  his  university  life.  We 
may  therefore  congratulate  ourselves  upon  the  results  already 
achieved.  Success  in  the  past,  however,  does  not  permit  of  relin- 
quished effort.  The  changed  conditions  brought  about  by  ex- 
perience and  discovery  constantly  develop  new  problems  which  it 
is  our  duty  to  discuss  and,  if  possible,  solve.  A  few  years  ago  a 
committee  of  this  body  prepared  a  list  of  experiments  as  the  basis 
of  laboratory  work  in  physics  for  high  schools.  This  has  been  of 
gi'eat  value  in  fixing  a  standard  for  both  kind  and  quantity  of 
work.  To(l«iy,  Innvevcr,  we  have  outgrown  that  standard  and  a 
new  one,  suited  to  present  conditions,  is  imperatively  needed.  The 
question  of  a  second  year  in  physics,  proposed  at  our  last  meeting, 
is  well  worthy  of  further  considei^tion.  The  report  of  the  com- 
mittee having  that  topic  in  charge  will  be  presented  on  Wednesday. 

Perhaps  the  least  satisfactory  of  all  science  work  now  done  in 
the  schools  of  this  State  is  that  in  physiology.  Two  committees 
will  present  matter  bearing  upon  this  topic.  I  trust  that  the 
deliberations  of  this  meeting  may  advance  us  at  least  a  step  nearer 
the  goal  of  greater  elliciency  in  teaching,  and  greater  economy  of 
time. 

At  the  request  of  several  membei's,  new  and  interesting  phases 
of  scientific  discovery  will  be  demonstrated  by  science  teachers 
eminent  iu  their  own  specialties.  Through  the  kindness  of  Prof. 
().  C.  Kenvon,  a  rare  opportunity  will  be  afforded  of  seeing  prac- 
tical work  in  the  physical  laboratory  and  in  the  construction  of 
apparatus  by  pupils  of  the  Syracuse  High  School.  I  am  sure  that 
teachei*s  will  appreciate  these  practical  demonstrations  and  will 
show  their  appreciation  by  attending  them. 
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PREPARATION  OF  THE  TEACHER  FOR  NATURE  STUDY 

TEACHING 

BY  MRS  ANNA  BOTSFORD  COMSTOCK,  CORNELL  UNIVERSITY 

[Read  by  William  C.  Thro,  Cornell  University] 

Since  the  beginning  of  the  nature  study  movement  the  one  great 
obstacle  to  the  introduction  of  nature  study  in  the  schools  has 
been  that  the  teachers  were  not  prepared  to  teach  it,  and  were 
afraid  to  undertake  it.  It  has  been  demonstrated  over  and  over 
that  nature  study  in  the  schoolroom  saves  time  and  energy  and 
(eniper  for  the  teacher  and  pupils.  Everywhere  we  have  seen  that 
the  children  are  more  than  interested  in  anything  that  has  to  do 
with  the  myriad  life  out  of  doors,  and  that  they  draw  and  write 
about  nature  study  subjects  so  easily  and  naturally  that  they  are 
quite  unconscious  that  they  are  engaged  in  either  drawing  or  lan- 
guuige  work.  Now  there  is  no  stumbling-block  left  in  the  nature 
study  path  except  the  unprepared  teacher.  She  is  overworked 
anyway,  and  she  is  afraid  to  try  any  new  thing  that  involves  extra 
work  and  i>ossible  failure.  She  takes  arithmetic  or  gi*ammar  or 
geography  as  a  criterion ;  she  knows  that  unless  she  has  mastered 
these  subjects  it  is  not  siife  to  try  to  teach  them.  Therefore,  she 
concludes  that  unless  she  mastei's  all  physical  and  biologic  science 
she  dare  not  begin  nature  study.  The  fact  that  no  one  nowadays 
pretends  to  have  achieved  such  mastery  does  not  seem  to  influence 
her  in  the  least. 

We  have  visited  many  schools  and  have  seen  much  nature  study 
carried  on  in  the  grades,  and  from  our  experience  it  seems  to  us 
that  the  teacher  does  not  need  to  know  so  much  about  nature  to 
be  sympathetic  toward  her  children  in  their  study  of  nature.  The 
following  instance  occurred  in  our  own  town :  for  some  years 
some  of  my  child  friends  had  talked  to  me  most  enthusiastically 
about  their  nature  work  with  Miss  Urown,  and  those  little  people 
surely  learned  a  great  many  interesting  things  by  getting  the 
answers  to  their  questions  direct  from  nature.  I  concluded  that 
Miss  Brown  must  be  specially  well  trained  in  this  line  of  work. 
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Later  I  came  to  know  her  well,  and  a  person  more  guiltless  of 
natui^  knowledge  than  she  I  have  seldom  met.  She  hardly  knew 
a  daisy  from  a  sunflower,  or  a  moth  from  a  butterfly,  and  could 
not  even  tell  the  English  sparrow  when  she  saw  it;  in  fact,  she 
knew  about  as  little  as  possible,  and  not  nearly  so  much  as  did 
lier  pupils  who  had  talked  to  me  about  her.  But  she  had  a  sweet 
outlook  oh  tlie  world  and  loved  her  children,  and  knew  how  to 
encourage  them  to  advance  along  the  lines  of  their  own  interest. 
She  had  the  right  kind  of  spirit  and  that  seems  to  be  of  more 
importance  than  knowledge  in  teaching  very  young  children. 
Eowcver,  there  is  no  question  but  that  she  would  have  been  a  far 
better  teacher  had  she  had  more  knowledge. 

Another  thing  we  have  come  to  believe  is  if  a  teacher  be  inter- 
ested in  just  one  phase  of  nature  she  is  likely  to  be  a  good  nature 
tenchoT.  Nature  extends  to  us  a  beckoning  hand  from  every  bush 
and  flower,  and  stick  and  stone,  and  it  really  makes  very  little 
(liU'erence  which  hand  we  grasp  in  greeting.  This  fact  is  the  most 
lio[)oful  one  in  the  whole  nature  study  outlook.  A  teacher  may 
bccume  interested  in  just  one  line  of  out  of  door  study,  and  this 
in  (eldest  is  the  key  which  unlocks  nature's  storehouse.  Therefore, 
when  a  teacher  is  thinking  of  fitting  herself  for  work  in  nature 
study  we  always  encourage  her  to  devote  her  few  spare  moments 
and  small  surplus  energy  to  knowing  some  one  subject  more  or  less 
thoroughly.  \A'e  (^neourage  her  to  study  the  flowers,  or  the  trees, 
oi-  the  ferns,  or  the  birds,  or  the  butterflies  in  a  masterful  way. 
It  uives  a  sustaining  interest  to  all  of  her  work;  it  is  the  thread 
on  which  she  strings  her  beads  of  nature  knowledge. 

Let  us  sujipose  that  our  teacher  begins  with  a  slight  interest  in 
a  subject ;  the  question  is  how  can  she  best  gain  more  knowledge, 
what:  kind  of  facts  should  she  seek  to  know?  First  of  all  she 
should  understand  the  princii)les  which  underlie  her  subject.  The 
knowing  of  si>ecies  by  name  is  the  merest  introduction  to  real 
work.  To  illustrate:  supj)ose  our  teacher's  interest  is  in  flowers 
or  trees,  first  of  all  she  should  know  a  few  fundamental  things 
about  plant  physiology.  She  would  know  that  (1)  the  roots  of 
a  plant  serve  to  get  it  nourishment  from  the  soil  and  that  they 
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also  serve  to  hold  it  id  place;  (2)  the  stem  or  truDk  or  branches 
are  for  the  purpose  of  holding  the  leaves  out  to  the  light,  and 
holding  the  flowere  out  where  they  may  be  pollinated,  and  they 
serve  as  channels  for  the  sap  also;  (3)  that  the  work  of  the  leaf 
is  threefold,  that  it  manufactures  the  food  for  the  plant,  digests 
it  and  helps  in  the  respiration;  (4)  that  the  object  of  the  flower 
is  to  mature  the  seed,  for  the  success  of  the  species  d<epend8  upon 
the  maturing  and  scatteriDg  of  the  seed;  (5)  that  the  soil,  and 
water,  and  light  and  air  are  absolutely  necessary  to  plant  growth ; 
(6)  the  nature  of  the  seed  and  how  it  behaves  while  germinating. 

Now  all  of  these  facts  just  enumerated  she  could  commit  to 
memory  in  five  minutes,  but  such  facts  are  not  really  learned  by 
memorizing.  The  teacher  should  know  all  of  these  facts  by  experi- 
ment and  observation  not  only  in  the  study  of  one  species  but  of 
several.  There  is  a  most  valuable  little  book  written  by  Professor 
Atkinson  that  tells  of  many  simple  experiments  which  prove  all 
these  things  in  plant  physiology.  She  should 'carefully  conduct 
these  experiments  and  see  for  herself  what  is  true.  Above  all  she 
should  think  of  each  plant  as  a  living  being  and  consider  its  needs 
as  she  would  the  needs  of  a  pet  animal  or  a  child.  A  fact  in 
nature  simply  learned  by  rote  means  nothing.  The  facts  about 
life  have  to  be  lived  with  in  order  to  become  significant.  Our 
teacher  accepts  without  question  the  fact  that  sap  does  ascend 
the  stems  of  plants,  but  let  her  place  the  cut  end  of  a  stem  in  red 
ink  and  later  study  it  in  cross  section  and  see  the  red  track  of 
the  fluid;  if  she  has  done  this  she  will  know  that  sap  ascends. 
So  it  is  with  all  the  simple  facts  of  plant  existence.  If  she  can 
only  be  induced  to  investigate  these  things  and  see  for  herself  that 
they  are  true  the  battle  is  won. 

Supposing  our  teacher  wishes  to  study  birds,  how  shall  she  go 
about  it?  First  of  all  let  her  emblazon  on  her  banner  this  motto, 
"  A  bifd  in  the  bush  is  worth  two  bird  books  in  the  hand."  I^et 
her  begin  by  observing  some  one  bird,  the  more  common  the  better. 
In  fact,  I  think  she  might  teach  almost  all  that  one  needs  to  know 
about  birds  by  studying  the  chicken  and  robin  and  contrasting 
their  form  and  habits.    Again  she  must  come,  b\  t\v\wVAiv^  ^wvi 
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observing,  inlo  the  comprehension  of  the  principles  which  underlie 
bird  life.     She  should  first  of  all  consider  her  bird  in  relation  to 
its  life  and  enviinmnient.     What   is  its  food;  how  is  its  form 
adapted  to  get  this  food?     She  should  begin  by  thinking  al>uut 
the  life  of  the  bird;  it  flies,  or  walks,  or  hoi>s  or  sT^ims,  why  dues 
it  have  these  methods  of  locomotion?    Because  it  must  search  for 
its  fo(Kl.     Why  do  birds  migrate?     It  is  not  because  they  could 
not  enduiv  the  cold,  but  because  the  frost  kills  the  plants,  and  the 
insects  in  turn  disupi>ear  and  the  bird  has  no  food  heTe  in  the 
SHOW  covered  north  in  winter;  therefore  it  must  go  many  miles 
south  where  it  <an  find  food;  to  do  this  it  must  have  a  nipid 
method  of  locomotion  and  therefoi^e,  it  has  wings.     T^et  her  study 
the  form  of  eai^h  species  of  bird  that  she  knows  and  ask   the 
reason  for  its  p(Hiuliar  development.     The  beak  of  the  chicken  is 
made  to  go  with  its  fw^t,  that  is,  feet  that  scratch  and  bt^ak  that 
picks  up  food  in  tli(^  ground.     The  woodpeckers  feet  and  beaks  are 
also  coiTc^lated,  the  feet  arranged  so  that  the  two  toes  extend  for- 
wanl  and  two  j<ms  ])arkward  to  hold  the  bird  firmly  on  the  bark 
while  he  uses  Ills  long,  sliarp  beak  as  a  chisel,  to  make  the  passage 
wav  lhn)ii;:Ii  wniMJ   lo  the  hidden  inject.     The  feet  and  the  beak 
of  ili(»  diirk  ai<^  also  <orr<^lated,  the  feet  webbed  for  water  life  and 
ilir  hroihl  hill  tiitrd  for  snatching  the  food  from  the  pond  bottom. 
W  Ikmi  slu*  not(^s  iliat   the  young  chicken  is  covered  with  down  U^t 
\wv  ask  wliv  tlH»  vonn*^  rohin  is  not  likewise  clad,  and  so  on  and  on 
let  liri*  al\va\s  o«irsiion  \\\\\  as  to  thc^  brill's  form,  and  answer  by 
tlK»  hiiMJ's  lial)ils.     Tin  re  are  two  books  that  help  pupils  in  this 
liiii*  <»r  iliinkin^r.  ilic  Kin!  lUmk  \)\  Mrs  Eckstorm  and  the  ^tonj  of 
the  liinls  by  I^askcti.     If  she  onrc  gris  into  this  way  of  thinking 
ahoni  biiMJs  she  will  soon  noti<'(^  \hv  different  species  and  notice 
ihrin    not    hrcausr   tli(\v  an*  dillVitMU    sjK?cies,  but  because  their 
lial»ils  arc  dilVcriMM  and  she  is  intcrcsUMl. 

And  this  sjjonhl  1m*  the  nicthoil  of  training  for  the  nature  study 
teacher  in  every  hi<»loj'ic  science.  Slu*  should  be  made  to  com- 
invhend  thc^  gn^at  simple  facts  of  life  aTid  from  this  basis  study  its 
variations.  I  think  I  hear  some  of  you  say,  **  This  is  all  very  well, 
but  liow  is  a  tea<-her  to  get  this  kind  of  tmining?''     There  are 
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several  ways  in  which  she  can  get  her  start;  she  may  attend 
normal  schools  or  colleges  or  some  of  the  summer  schools  and 
select  one  stndy  and  devote  her  time  to  it  instead  of  taking  a 
dozen  studies  and  giving  no  proper  time  to  any.  She  could  get 
some  help  of  this  sort  from  the  Cornell  home  nature  study  course, 
for  this  work  is  canned  on  on  this  basis.  She  could  take  one  or 
two  wise  books  like  the  ones  mentioned  to  suggest  lines  of  thought 
and  then,  think  and  observe  for  herself.  Wherever  she  gets  her 
start,  if  she  ever  does  any  good  work  it  must  be  from  her  own 
thinking  and  observation.  Only  by  thinking  can  she  master  the 
real  meaning  of  her  observations.  One  of  the  very  hardest  things 
to  teach  a  beginnei*  in  nature  study  is  the  value  of  a  perfect  and 
simple  observation.  If  the  teacher  is  the  right  kind  she  will  at 
once  see  the  relation  between  her  own  observations  and  their  im- 
portance in  the  schoolroom.  She  will  see  how"  she  can  use  each 
new  fact  to  give  the  child  a  greater  interest  in  his  work,  and  she 
will  see  at  on-ce  how  to  use  it  in  making  the  regular  work  of  the 
school  stronger. 

NO^IENCLATURE  OF  THE  NEW  YORK  GEOLOGIC  FORMA- 
TIONS 

BY  JOHN  M.  CLARKE,  STATE  PALEONTOLOGIST 

I  have  been  asked  by  your  x)i*esidout  to  speak  briefly  on  the 
matter  of  the  current  nomenclatui'e  of  our  geologic  formations, 
to  indicate  its  underlying  principles  and  explain  the  apparent 
tendency  to  a  multiplication  of  its  terms.  In  doing  this  I  feel  it 
should  he  a  part  of  my  effort  to  iissuage  the  apprehensions  of 
such  of  our  teachers  of  geology  as  have  felt  embarnissment  at 
what  may  seem  to  them  a  nee»dless,  but  what  is  actually  an 
unavoidable  augmentation  of  terms. 

Doubtless  this  re(|ue«t  has  btvn  made  of  me  because  I  am  looked 
upon  as  the  chief  offender.  Certainly  we  have  Imh^  jifuilty  of  re- 
vising this  nomenclature  and  of  [iroinulp^ating  tro'iil)le  thereby  for 
all  teachers  of  the  science,  and  I  am  particularly  *;hu\  to  have  this 
opportunity  to  come  before  you  and  give  my  answer  to  such  ques- 
tions as  those  which  1  fancy  are  in  your  minds:  Was  not  the  old 
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and  time-honored  nomenclature  good  enough?  We  were  used  to 
it,  had  been  taught  it  ourselves  and  it  had  stood  the  test  of  years; 
it  was,  compared  with  what  jou  have  proposed,  a  simple  nonieD- 
clature,  easily  assimilated,  readily  understood  and  applied,  and 
indeed  it  seems  to  have  served  the  purposes  of  even  professional 
geologists.  What  need  was  there  of  the  suggested  changes? 
Were  they  called  for  by  geologists?  They  certainly  were  not  by 
the  teachers  of  geology. 

In  inviting  you  over  to  our  point  of  view  I  propose  to  give  a 
very  brief  account  first  of  the  historical  development  of  this 
nomenclature.  It  is  not  without  interest,  and  even  has  its  tragic 
side. 

Let  me  premise  all  I  have  to  say  with  this  statement.  The 
"  New  York  series  of  geologic  formations  "  is  an  historic  monu- 
ment, erected  by  the  labors  of  devoted  workers,  and  fortifie.1  by 
the  unoqualod  invest  i<]^ations  continued  through  more  than  a  half 
century  of  that  most  zealous  and  distinguished  paleontologist, 
James  Uall,  a  figure  which  towers  in  the  history  of  American 
science.  It  is  and  has  been  for  decades  a  standai'd  of  reference 
for  all  students  of  the  older  rocks  throughout  the  world  and  while 
other  classifications  proposed  for  these  rocks,  contemporaneously 
or  subse(|uciitly,  have  fallen  to  the  ground,  it  has  withstood  all  the 
attacks  of  time. 

When  the  (loological  Sun'ey  of  New  York  was  closed  in  1843 
by  the  r('ii(l<'rin<j:  of  the  final  reports  (and  I  may  add  that  there 
luis  been  no  j^oolo^ic  survey  of  the  State,  organized  with  this  title, 
since  that  ihiXo)  there  was  a  general  concurrence  of  opinion  among 
tli(^  p:oolo<,nsls  as  to  the  mode  of  arrangement  and  grouping  of  the 
forniatioiis,  distiirlxMl  only  l)y  the  individual  expression  for  or 
ajiainst  ]>roi)ositions  edoctive  in  one  district  but  less  pertinent  in 
another.  It  will  1k»  nrallod  that  for  this  survey  the  State  was 
divid(Ml  into  four  districts  and  to  each  a  geologist  with  assistant*) 
was  assi<::ncd :  Lieutenant  Mather  in  the  first,  or  southern, 
Dr  Emmons  in  the  second,  or  northern,  Lardner  Vanuxem  in  the 
third,  or  central  and  James  Hall  in  the  fourth,  or  western. 
l)nring  the  first  year  of  the  survey  the  division  between  the  third 
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and  fourth  districts  ran  east  and  west  through  western  and  cen- 
tral New  York,  the  third  district  being  at  the  north  and  the 
fourth  at  the  south  of  this  line.  The  first  assignment  gave  the 
original  third  district  to  Conrad  and  the  fourth  to  Vanuxem. 
'  But  the  first  year's  work  showed  the  impropriety  of  this  division 
as  it  gave  to  neither  disti^ict  a  complete  representation  of  the 
successiion  in  this  part  of  the  State.  In  the  arrangement  of  dis- 
tricts as  they  were  finally  reported  on,  the  third  and  fourth  were 
separated  by  a  north  and  south  line  passing  through  Cayuga  lake. 
At  the  end  of  the  first  field  season  of  the  survey  Mr  Conrad  with- 
drew to  become  the  paleontologist  of  the  organization  and  Mr  Hall, 
who  for  that  time  had  been  assistant  to  Dr  Emmons  in  the  second 
district,  was  appointed  district  geologist  in  charge  of  the  new 
fourth. 

Geology  in  New  York  had  not  been  without  its  active  devotees 
before  this  period.  It  was  {o  the  personal  and  scientific  influence 
of  Amos  Eaton  of  the  Rensselaer  School  at  Troy  more  than  to 
any  other  one  man  that  the  organization  of  the  geologic  survey 
was  due.  Eaton  was  a  pioneer  in  geologic  science  in  this  country. 
Under  the  tutelage  of  Stephen  Van  Rensselaer  he  had  made  a 
geologic  survey  of  the  country  adjoining  the  Erie  canal,  he  had 
published  textbooks  on  this  as  well  as  many  another  science,  and 
he  had  applied  his  own  terms  to  rock  formations  whose  com'ses 
he  had  defined.  When  therefore  the  four  geologists,  one  a  pupil 
and  one  an  associate  of  Eaton,  came  to  determine  the  nomen- 
clature of  the  rock  formations,  they  found  outstanding  a  nun.]»t»r 
of  Eaton's  terms,  such  as  Corniferous  limestone,  Birdseye  lime- 
stone, Calciferous  sandrock,  which  they  forthwith  adopted  into 
the  proposed  scheme,  after  having  more  clearly  defined  their 
boundaries.  In  each  annual  report  the  geologist  made  use  of  local 
terms  intended  to  serve  a  x>^ovisional  purpose  and  immediately 
applicable  only  to  their  own  districts. 

In  the  valley  of  the  Schoharie  creek  the  Gebhards  had,  between 
1820  and  1835,  worked  out  the  succession  of  strata  in  that  remark- 
able section,  collected  their  fossils  and  proposed  their  own  strati- 
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graphic  terms,  an<l  some  of  these,  Pentamerus  limestone,  Tentacu- 
lite  limestone,  remained. 

The  concurrent  sentiment  of  the  geologists  then  as  to  a  nomen- 
clature included  terms  variously  derived.  Thus  there  were 
(luarrviiHMrs  names,  like  Birdseye  limestone,  terms  which  had 
ivfoi*ence  to  the  lithologic  character  of  the  strata  such  as  Comif- 
ei*ous  limestone,  Calciferous  sandrock,  othei'S  that  denoted  oi'ganic 
characters,  like  Pentamerus  limestone,  Delthyris  limestone,  Cauda 
galli  grit  and  many  tenns  taking  their  origin  wholly  from  the 
localities  of  typical  exposure,  like  Potsdam  sandstone,  Trenton 
limestone,  Rochester  shale,  Marcellus  shale,  etc.  Fortunately  for 
their  perpetuity  these  last  named  terms  were  in  great  majority. 

These  original  terms  were  the  designations  of  the  geologic  units. 
It  is  important  to  keep  this  fact  before  the  mind  that  the  classifica- 
tion of  the  New  York  system  was  primarily  and  essentially  a  suh- 
division  into  unit  terms.  It  was  not  the  purpose  of  the  geologists 
to  ofroup  these  lesser  terms  except  in  the  broadest  sense.  Some  of 
them  did  a  little  of  it.  Hall  for  example  employed  the  terms 
Haiuilton  group  and  Portage  group  but  he  did  not  duplicate  the 
unit  terms  in  so  doing.  On  a  major  grouping  of  the  unit  terms 
they  did  liowever  agrix*  and  promulgated  with  essential  unanimity 
tlic  jrieat  <livisions  of  the  series  into  four  parts,  to  wit :  Champlain, 
;ii  iln'  hottoiii,  Ontario,  Ilelderberg  and  Erie. 

Here  won'  four  grou])S  of  stratigraphic  integers  well  defined, 
firmly  ^rroiindcd  in  fact  and  which  might  have  become  as  fixed  in 
our  <^(»n(M*aI  usni^c  as  llie  terms  Trenton  limestone  and  Utica  shale, 
had  the  sncMM'ssors  of  the  o]-i<cinal  snrvev  stood  lovallv  bv  them. 
TheiM^  was  iniiud(Ml  on  N(*\v  York  and  American  geology  at  this 
time  \\\o  inlliien<M*  of  l-^n^Iish  jreolofry.  Sir  Roderick  Murchison, 
diseij>le  of  \Villiani  Sniitli,  director  of  the  Geological  Survey  of 
Gn^at  Britain,  pn^sident  of  the  Koval  Societv,  had  introduced  the 
terms  Silnrijin  and,  with  Sedjxwiek,  Devonian.  Sedgwick  at 
Cambridge,  ;it  first  collaborator  with  Murchison,  then  his  active 
opponent  had  also  introduced  the  term  Gambrian.  It  is  not 
necessary  here  to  (niter  on  the  dilTercMices  of  opinion  that  have  pre- 
vailed among  the  followers  of  these  two  eminent  men  as  to  the  sub- 
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division  of  the  Paleozoic,  but  in  America  and  specially    in  New 
York  there  was  no  place  for  either  the  contention  or  the  classifi- 
cation.   Nevertheless  Murchison's  great  influence  on  the  science 
of  his  time  prevailed  here  as  it  has  elsewhere.     Who  among  the 
older  teachers  of  geology  here  has  ever  heard  of  the  Ohamplain 
group  as  applied  to  the  Lower  Silurian,  or  Ontario  group  applied 
to  the  Upper  ^lurian?    You  have  used  the  term  Ohamplain  for 
postglacial  deposits  and  time,  and  may  have  heard,  I  hope  not 
have  used^,  the  term  Ordovician  for  Lower  Silurian.    The  four 
l^jeologists  actually  builded  better  than  they  knew,  for  their  four- 
fold major  grouping  was  better  adapted  to  the  conditions  in  New 
York  than  the  superinduced  English  nomenclature  could  be. 

We  have  not  tried  to  abolish  or  discard  the  classical  English 
terms ;  that  would  be  unwise  and  probably  futile  for,  for  broader 
divisions,  we  must  speak  in  terms  of  worldwide  meaning.  But 
guided  by  a  feeling  of  loyalty  to  our  predecessors,  by  a  conviction 
of  the  preeminent  right  of  New  York  to  these  terms  and  of  the 
unimpeachable  appropriateness  of  them  we  have  renewed  our  sug- 
gestions for  at  least  alternative  use,  so  far  as  present  conditions 
permit.  Thus  we  should  say  alternatively,  Silurian  or  Ontarian, 
or  to  conform  with  recommendations  of  the  International  Oon- 
gress  of  Geologists,  Siluric  or  Ontaric.  We  should  not  say,  how- 
ever, Lower  Siluric  or  Ohamplainic  but  always  Ohamplainic,  for 
the  OT'iginal  Silurian  was  only  what  is  now  known  as  Upper 
Silurian.  Two  great  systems  have  been  combined  under  one  name 
and  designated  as  Upper  and  Ix)wer.  This  is  a  condition  which  it 
has  been  attempted  by  English  geologists  to  palliate  by  the  intro- 
duction of  the  word  Ordovician  for  the  lower  division  but  there 
is  no  place  for  this  term,  it  is  not  recognized  by  the  late  director 
of  the  British  Geological  SuWey,  Geikie,  and  certainly  should  not 
be  in  America  while  Ohamplain  is  the  older  and  better  word. 
We  are  therefore  employing  the  term  Ohamplain  in  its  original 
use  whenever  circumstances  permit,  that  is,  in  our  more  technical 
pap<*rs  where  it  will  meet  least  resistance,  confident  that  it  will 
gradually  find  its  way  back  into  general  acceptance.  Of  the  other 
terms  of  the  major  series  it  may  not  be  possible  to  save  all  for 
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the  advance  of  the  science  and  the  requirements  of  detailed  co^ 
relation  have  indicated  that  in  some  cases  these  divisions  embraced 
heterogeneous  elements,  as  the  Erie  which  included  both  Middk 
and  Upper  Devonian  or  two  faunas  having  little  in  common,  and 
the  llelderberg  which  included  both  Lower  Devonian  and  an 
aberrant  part  of  the  Upper  Silurian.  In  these  cases  we  have 
endeavored  to  save  these  terms  to  the  New  York  nomenclature  by 
restricting  them  to  a  sense  in  which  they  can  be  used. 

It  is  here  necessarv  for  me  to  advert  to  that  fact  that  a  seriously 
disturbing  element  in  the  nomenclature  was  introduced  by  the  in- 
fluential textbooks  of  Prof.  J.  D.  Dana.  These  fine  books  were 
in  general  use  among  students  up  to  15  years  ago  and  in  many 
places  are  still  preferred  to  all  others.  Prof.  Dana's  effort  to 
group  the  New  York  units  was  doubtless  for  the  purpose  of 
8iin[)lifying  the  subject  to  the  student.  The  geologists,  as  I  have 
said,  introduced  only  in  a  very  few  instances  a  combination  of  the 
units  into  groups  of  the  second  degree.  Under  the  term  Erie 
division  Hall  did  propose  the  name  Hamilton  group  composed  of 
the  Moscow  shales,  Encrinal  limestone  and  Ludlowville  shales,  but 
Dana  so  changed  this  particular  group  of  the  second  order  that 
his  Hamilton  group  embraced  the  Marcellus,  the  Hamilton  and  the 
Genesee  shales.  It  is  thus  that  the  term  Hamilton  g^up  is 
generally  understood  and  generally  employed  today.  This 
secondary  grouj)ing  of  stratigraphic  units  is  always  of  very  minor 
inijjortjuicc  to  both  student  and  investigator.  It  is  the  units 
tbeinsclvcs  that  arc  vital.  But  Dana's  group  terms  duplicated  in 
almost  (^vcry  case  a  unit  term.  There  was  the  Trenton,  the 
Niagara,  the  Corniferous  or  Onondaga,  the  Hamilton,  the  Che- 
mung, i^\i\  redressing  in  broader  sense  terms  already  employed 
as  units.  The  adoi)tion  of  this  usage  has  been  a  source  of  endless 
confusion  to  investigators  and  of  some  distress  to  students.  It  is 
a  i>ractice  now  wholly  discountenanced  and  discontinued  by  geolo- 
gists to  employ  any  local  t(Tm.  and  local  terms  are  alone  accept- 
able to  the  science  at  present,  in  a  double  sense;  to  apply  it  to  a 
lithologic  or  stratigra])hic  unit,  that  is.  to  one  of  the  integers  in 
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the  succession  of  rocks^  and  also  to  use  it  in  a  broader  sense  em- 
bracing a  number  of  such  units. 

When  we  took  up  the  restudy  of  our  formations  it  was  at  a 
time  when  active  operations  were  progressing  in  the  Paleozoic 
rocks  in  other  states.  If  we  had  not  introduced  substitutes  for 
the  terms  of  the  second  order,  using  for  them  names  derived 
from  typical  New  York  sections,  the  geologists  of  Maryland,  Vir- 
ginia^ Ohio  or  Pennsylvania  might  have  done  it  for  us.  It  would 
have  been  a  very  slender  gratification  to  our  pride  in  the  work  of 
the  original  geologists  of  New  York  to  have  seen,  for  example,  the 
term  Hamilton  group  laid  aside  and  replaced  as  had  been  pro- 
posed, by  the  name  Romney  group,  a  Virginia  term.  I  desire  to 
repeat  the  statement  that  these  combinations  of  units  into  groups 
of  the  second  order  are  pure  conventions  highly  subject  to  varia- 
tions in  their  limitations  but  designed  chiefly  to  express  the  con- 
tinuation of  a  given  assemblage  of  organisms  through  a  series  of 
differing  sediments.  Thus  the  term  Ulsterian  group  conveys  the 
idea  of  the  perpetuity  of  essentially  one  fauna  through  the 
arenaceous  Esopus  and  Schoharie  grits  and  the  highly  puTe  Onon- 
daga limestone  while  this  fauna  differs  from  that  of  the  Oriskan- 
ian  group  beneath  and  of  the  Erian  above. 

The  scheme  of  classification  promulgated  by  the  four  geologists 
was  inharmonious  in  one  essential  particular.  Dr  Emmons,  the 
senior  of  the  body,  a  more  practised  geologist,  a  founder  of  the 
Albany  Medical  School,  professor  at  Williams  College  and  at  the 
Rensselaer  School,  believed  that  he  had  found  in  the  disturbed 
and  complicated  rocks  of  eastern  New  York  which  were  within  his 
district  and  in  western  Massachusetts  where  he  was  much  at  home, 
an  entire  system  of  strata  lying  on  the  crystallines  and  in  his 
belief  beneath  the  Potsdam  sandstone.  It  was  he  himself  who 
determined  the  Potsdam  sandstone  so  highly  developed  in  the 
western  part  of  his  district,  as  the  base  of  the  stratification  there, 
and  which  was  accepted  by  his  colleagues  as  the  basal  element  of 
the  New  York  series.  But  in  eastern  New  York  through  the 
region  of  Washington  and  Rensselaer  counties  and  the  Taconic 
hills  he  convinced  himself  of  the  existence  of  a  great  thickness  of 
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rocks,  deteruiined  by  stratigraphy  solely,  as  older  and  lower  than 
the  Potsdam,  and  this  he  proposed  to  call  the  Taeonic  system. 

In  this  view  his  colleagues  would  have  no  share.     They  delegated 

* 

Vanuxeni,  a  careful  and  judicial  observer,  to  go  over  the  evidence. 
Just  iheu  Sir  Charles  Lyell,  who  had  acquired  a  very  influeniial 
position  in  English  geology,  on  a  tour  of  the  States,  visited  ]Sev 
York  and  was  interested  in  what  had  now  become  a  controversy. 
He  too  visited  the  field  under  the  guidance  of  Vanuxem.  The  de- 
cision was  opposed  to  Emmons's  view — the  Taeonic  system  so 
called  was  but  a  mass  of  altered  and  disturbed  Silurian.  It  was 
ruled  out  of  all  reports  except  Emmons's.  But  Emmons  stuck  by 
his  convictions.  When  the  survey's  geologic  map  was  issued  he 
issued  another  with  the  Taeonic  system  colored  in. 

The  reports  of  the  giH)logists  published  and  the  survey  con- 
cUkUmI,  it  was  believed  to  he,  as  it  was  indeed,  of  supreme  moment 
for  the  jierpetuity  of  the  .classification,  that  the  study  of  the 
ininiense  wealth  of  accumulated  fossils  should  be  continued.  This 
iOniinons  desired  to  do,  no  doubt  seeing  therein  an  opportunity  for 
vindication,  but  he  was  no  match  in  political  astuteness  for  his 
y<)nnj::cr  colleague,  Hall — few  men  were — and  Hall  took  this  work, 
while  to  Ennnons  was  assigned  the  preparation  of  the  a^icultural 
rcpoiis.  In  these  however  he  found  the  opportunity  to  fully  ex- 
])loii  tlu^  Taeonic  system  in  New  York  and  therein  he  published 
iHcounis  of  sonn*  of  its  fossils.  ITis  claims  received  no  hearing, 
llis  (leteiniinations  w<']e  cither  ignored  or  pronounced  impossible, 
lie  was  casljo^ated  by  Sillinian  in  the  American  Journal  of  Science 
(IIk'  hsulinjj:  srienliric  review),  he  was  persecuted  by  the  geolo- 
«>  jsis  of  his  own  Stale,  dra,i';i:(Ml  into  the  Albany  courts  by  a  former 
(•<>ll('aL»n('  and  niei'rjlcsslv  assailed  on  the  witness  stand  bv  Louis 
A«;assi/.  The  lii-e  of  scientific  orthodoxy  burned  hot  in  those  days 
and  kissing*  went  by  favor  then  as  uo\\\  Ignored,  persecuted  and 
treated  with  cont(Miij>j  Emmons  was  virtually  driven  from  the 
Statr  of  New  York,  bur  with  undaunted  spirit  still  firm  in  its 
conviciions.  hc^  devo1(*d  other  years  to  the  elaboration  of  his 
Taeonic  system  in  its  southward  extent  along  the  Appalachians, 
(»ven  up  to  ihe  date  of  his  too  early  death  in  North  Carolina. 
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For  50  vears  after  its  announcement  the  tefrm  Taconic  svstem 
was  bai'ely  mentioned  in  American  science.  The  studient  of  geology 
would  have  known  nothing  of  it  from  the  textbooks  of  the  time 
and  I  for  one  completed  my  proliminar}-  training  in  the  science 
without  ever  having  heard  of  it.  It  was  a  conspiracy  of  silence 
broken  now  and  agsiin  by  a  diatribe  from  the  American  Journal 
of  Science.  Kot  till  1896  when  the  last  of  Emmons's  geologic 
contemporaries  and  persistent  opponents  passed  off  the  stage,  did 
the  air  become  clear  and  the  ground  free  for  a  judicial  discussion 
of  his  propositions. 

Emmons  was  right.  There  is  a  great  system  of  rocks  and  a 
great  series  of  faunas  in  New  York  below  the  Potsdam  sandstone. 
Such  a  series  of  strata  was  located  by  Sedgwick  in  Britain  at  even 
an  earlier  day  than  Emmons's  and  was  called  by  him  the  Cam- 
brian. Over  this  word  and  its  bearings  was  waged  still  another 
controversy  as  warm  as  that  in  America.  Subsequently  the  re- 
markable fauna  of  these  primordial  rocks  in  Bohemia  was 
depicted  by  Barrande  biit  by  the  testimony  of  Barrande  him- 
self and  in  the  honest  knowledge  of  all  geologists  it  was 
Emmons  who  first  showed  from  its  fossils,  the  only  infallible 
guide,  that  the  Taconic  system  was  earlier  than  the  New 
York  series  and  does  include  strata  of  immense  thickness  and 
tremendous  importance  because  of  their  carrying  the  first  known 
organisms  of  the  eailh.  To  Emmons  and  New  York  then  belongs 
the  honor  of  this  discoverv.  From  a  sense  of  lovaltv  to  our  State, 
of  justice  to  a  great  geologist  greatly  wronged,  fi'om  the  fair 
claims  of  priority'  we  ought  to  employ  the  term  Taconic  in  prefer- 
ence to  Cambrian.  During  the  dead  years  of  silence  from  18G0 
to  1890  the  latter  word  gradually  came  into  use  and  though  not 
employed  at  all  now  in  its  original  sense  it  may  nevertheless 
become  difficult  to  displace  it. 

T  hope  it  has  been  made  clear  that  the  prime  motive  and  j)urp()se 
in  our  revision  of  the  New  York  nomenclature  of  the  ^(M>l()jj;ic 
formations  have  t)een  those  of  lovaltv  to  the  landmarks  which  our 
fathers  set  up,  to  prune  off,  so  far  as  circumstances  would  permit, 
an  intrusive  overgrowth  on  the  foundation  stones.     The  classiti- 
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cation  by  the  original  state  geologists  was  prophetic  and  almoat 
ideal;  it  was  adjusted  to  the  known  facts  and  flexible  in  adjust- 
ment to  those  sinoe  become  known.  Its  integrity  was  marred  by 
later  propositions  from  without  and  threatened  by  improper 
combinations.  Our  efforts  have  been  directed  to  rooting  out  these 
adventitious  growths.  Our  propositions  have  only  the  appearance 
of  novelty,  for  the  less  correct  usage  had  become  so  firmly  in- 
grained that  it  seemed  authentic.  We  have  endeavored  to  return 
to  the  simple  usages  of  our  distinguished  founders. 

As  I  speak  of  simplicity  I  can  almost  hear  the  smile  which 
greets  the  expression  as  some  of  you  recall  our  present  record  for 
the  multiplication  of  geologic  units,  and  this  brings  me  to  another, 
a  very  different  and  highly  important  phase  of  our  subject,  from 
which  the  motive  of  loyalty  to  the  historic  past  is  necessarily 
eliminated  and  where  the  demands  of  the  active  progressive  prefr 
ent  control.  We  have  greatly  increased  the  number  of  unit  terms 
in  OUT  classification.  They  have  now  become  so  numerous  that 
taken  as  a  whole  and  at  any  one  time,  in  my  judgment  and  I  doubt 
not  in  yours  too,  they  can  hardly  fail  of  being  an  embarrassment 
and  source  of  confusion  to  teacher  and  student  alike. 

The  geology  of  New  York  has  not  remained  stationary  since 
18115.  It  is  ()()  years  since  the  original  survey  was  closed  but  the 
work  of  analysis  of  our  formations  and  their  faunas  has  gone  on 
during  all  ihis  time  without  an  interruption.  The  body  of  fact 
thus  acc'uniulaiod  is  onornious,  the  knowledge  of  our  formations 
and  (heir  fnunas  most  refined.  New  York  has  become  a  fountain 
liead  of  knowledge  of  the  older  rocks  and  of  the  earliest  assem- 
])Iag('s  of  organ i<-  remains  to  appear  on  the  earth.  It  should 
be  a  matter  of  pride  to  us  all  that  New  York  is  more  accurately 
known  paleontologically  and  g(K)logically,  than  any  equal  area 
on  tlie  western  hemispheric  I  will  go  even  further.  Last  month 
1  received  a  letter  from  the  most  distinguished  of  French  geolo- 
gists in  whidi  h(*  (cx(  laims:  "  The  work  of  the  geologists  of  New 
York  his  mad(*  th(*  paleozoic  formations  of  America  better  known 
than  lhos(^  of  the  Old  World." 
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When  the  waters  of  the  great  Appalachian  gulf  of  Devonic 
times  were  depositing  the  sediments  of  the  Portage  group  they 
laid  down  sands  in  eastern  New  York  along  an  estuarine  and 
brackish  bottom,  through  central  New  York  ran  the  littoral  zone 
of  prolific  marine  life,  in  western  New  York  was  deex)€r  water 
with  black  muds  among  the  fine  and  coarse  grained  silts.  In 
eastern  New  York  the  organisms  of  the  rocks  are  estuarine  and 
wholly  unlike  the  profuse  littoral  fauna  of  central  New  York  and 
these  again  fundamentally  and  entirely  different  from  the  fauna 
in  the  Portage  rocks  of  western  New  York.  These  three  distinct 
faunas  represent  three  distinct  geographic  or  bionlc  provinces 
and  yet  they  were  absolutely  contemporaneous  and  the  strata 
containing  them  are  essentially  continuous  across  the  State. 
There  is  but  one  method  of  procedure  in  setting  forth  this  condi- 
tion in  stratigraphic  nomenclature.  Each  province  must  have  its 
own  series  of  terms  and  multiplication  of  units  is  required  for 
precision  of  expression.  All  are  Portage — there  is  but  one 
Portage  time  the  world  round — ^but  all  are  not  the  same  Portage, 
one  may  be  Oneonta,  one  Ithaca  and  one  Naples.  What  is  true  in 
such  a  case  is  equally  true  in  others.  The  old  stratigraphic 
divisions  are  losing  none  of  their  integrity  bu<t  their  more  refined 
study  continues  to  bring  out  differences  of  expression  in  fauna 
and  in  rock  composition  which  for  the  exactitude  of  our  science, 
for  the  proper  handling  of  our  problems  can  only  be  expressed  by 
additional  local  terms  for  minor  divisions.  Hence  we  have  mul- 
tiplied these  in  some  measure.  Progress  will  demand  that  they 
increase  rather  than  lessen.  We  are  not  seeking  opportunities  to 
augment  this  already  formidable  list  but  when  the  necessity  arises 
we  can  not  only  not  fail  to  recognize  it  but  we  also  can  and  do 
endeavor  to  keep  out  extra-New  York  names. 

On  account  of  the  peculiarly  long  east  and  west  coast  line  in 
New  York  during  the  period  of  deposition  of  the  old  rocks  our 
classification  is  gradually  becoming  a  nomenclature  according  to 
meridians.  That  of  eastern  New  York  will  not  concur  except 
along  broader  lines  with  that  of  western  New  York  and  this 
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divergence  of  expression  in  terms  is  bound  to  grow  with  the 
progress  of  knowledge. 

If  I  have  now  indicated  in  a  broad  way  the  basis  and  principleft 
of  our  classilication  let  me  add  in  the  way  of  suggestion:  !No  one 
will  carry  all  these  terms  in  mind.  I  have  a  list  of  them  con- 
stantly on  my  own  desk.  Instruction  in  geology  is  little  without 
local  application  and  the  increasing  refinements  of  out  system  will 
help  to  illumine  the  local  geology  as  the  broader  terms  alone 
could  not.  Supported  by  an  acquaintance  with  the  grand  divis- 
ions, the  unit  terms  become  to  the  student  a  guide  for  home  use. 
It  need  not  concern  him  what  the  aiTay  of  units  may  be  in  some 
other  mcM'idian  of  the  State.  They  are  not  for  practice  in 
mnenionics  and  they  will  not  api)ear  among  the  questions  on  the 
Regents  examinations,  but  they  are  the  names  of  the  successive 
pi<tnres  which  portray  the  wondrous  story  beneath  our  feet. 

Albert  Perry  Brigham — I  approach  the  discussion  of  Dr  Clarke's 
paper  from  the  point  of  view  of  a  teacher,  quite  aware  that  he, 
as  an  expert  authority,  may  see  good  reasons  for  changes  which 
nuist  1)(*  adopted  sh)wly,  if  at  all,  by  the  te^icher.  Perfect  uni- 
forniity  in  tin*  usaj2;e  of  all  persons  and  at  all  times  can  not  be 
exjKM-led,  iMM-ause  geology  is  a  growing  science.  Thus  our  knowl- 
ed«;e  of  the  Cambrian  has  vastly  inci'eased  and  its  rank  as  a  time 
<Ii  vision  lias  cluin^^cd  during  the  past  20  years.  The  time  divisions 
are  not  sharnlv  detined,  indeed  thev  shade  into  each  other  because 
formations  ami  faunas  came  into  existeu'ce  by  processes  of  evolu- 
tion ill  which  sharp  transitions  are  few.  The  history  of  England 
or  of  Aiiieiica  is  coining  to  be  taught,  not  by  reigns  or  adminis- 
trations, Imr  by  what  ar(\  on  the  whole,  periods  of  national  or 
social  imlol<lin«::,  and  no  two  historians  are  likely  to  be  in  exact 
a{i:i'ccincnt  in  their  drawing  of  limits. 

Thus  chaiit»"cs  in  noiiKMiclatnit^  are  sure  to  come,  which  means 
tliat  names  will  ho  used  longer  by  some  than  by  others,  that 
inisnnih'rstandiiijrs  will  arise,  and  that  the  fittest  will  sur- 
vive. Th(^  resj  will  be  embedded  in  the  older  literature  as  fossils 
in  the  rocky  inairix,  to  perplex  tln^  i-eader  or  stir  the  interest 
of  the  historian  of  our  science.     Thus  names  will  be  tested  by 
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their  usefulness  and  agreement,  if  it  ever  comes  in  any  degree, 
can  not  be  arranged  ofi^and,  but  muBt  grow. 

It  is  a  safe  principle  that  the  textbook  should  be  conservative 
in  making  changes.  If  the  author  is  sure  a  change  is  needed, 
and  is  in  full  accord  with  truth,  he  must  make  it,  no  matter 
how  much  he  puts  us  to  inconvenience,  but  he  should  holdl  the  old 
name  for  a  time,  to  preserve  the  connection  and  tide  the  learner 
safely  over  into  the  new  usage.  If  he  is  in  some  doubt  of  the 
necessity  of  change,  but  regards  it  as  probably  wise,  he  may  keep 
the  old  in  the  first  place,  but  bring  in  the  new  as  a  possible 
alternative,  to  be  tested  in  the  course  of  time. 

Without  question,  local  geographic  names  mu»t  replace  miner- 
alogic  or  accidental  names,  for  the  smaller  units  of  formation 
and  the  briefer  time  intervals.  We  must  have  a  place  name,  of 
a  type  formation,  which  can  be  visited  and  identified  by  any 
one.  Thus  Calciferous  is  most  properly  replaced  by  Beekman- 
town,  Corniferous  by  Onondaga  and  Birdseye  by  Lowville.  The 
old  terms  are  merely  unhappy  exceptions  to  that  general  policy 
of  the  older  geologists  in  our  State,  which  did  so  much  to  make 
the  New  York  series  a  North  American  stan.dard.  In  the  end, 
Beekmantown  and  Onondaga  will  be  as  familiar  and  as  full  of 
meaning  as  is  Trenton,  Medina,  Hamilton  or  Chemung. 

My  own  preference  as  a  teacher  is  for  three  and  but  three 
orders  of  time  interval.  I  would  say  era  for  the  major  divisions, 
period  for  those  of  the  second  order,  and  epoch  for  those  shorter 
divisions  which  may  be  fairly  expressed  by  the  rocks  and  fossils 
of  a  single  locality.  Subordinate  place  names  might  be  needed 
for  various  expressions  of  type,  and  these  can  be  multiplied  so 
far  as  found  useful. 

The  epoch  names  would  of  course,  vary  with  the  region,  as 
from  New  York  to  Iowa  or  the  Great  Basin.  Some  important 
or  persistent  formations  or  faunas,  like  the  Trenton,  might  and 
would  give  the  local  name  wide  currency,  as  would  the  early 
adoption  and  prolonged  use  of  such  a  name. 

Finally,  the  teacher  need  not  teach  with  equal  insistence,  all 
the  nomenclature  of  the  book.     For  my  part,  in  elementary  work. 
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I  should  have  the  eras  and  periods  pretty  thoroughly  learned^ 
because  they  are  important  and  because  broad  pictures  of  their 
life  and  their  geography  can  be  drawn,  and  made  more  or  less 
real  to  the  student.  But  the  lesser  divisions  should  be  tau^t 
in  detail  only  as  a  few  of  the  type  localities  can  be  actually 
visited  or  are  personally  known  to  the  class.  Fortunately  for 
teachers  in  our  State,  the  places  are  few  where  the  student  can 
not  see  two,  three,  or  half  k  dozen  type  localities  and  he  can 
thus  learn  in  a  real,  even  if  incomplete  way,  the  principles  of  all 
geologic  succession. 

P.  F.  Piper — The  matter  of  the  classification  of  the  rock  forma- 
tion is  a  very  important  matter  to  us  in  Buffalo  for  much  of 
our  work  is  done  in  the  field.  Within  a  radius  of  20  miles  we 
have  sections  of  all  the  local  rocks  from  the  Medina  to  the  Portage. 
Our  pupils  are  required  to  make  not  less  than  five  class  excursions 
to  the  neighboring  quarries  and  gorges.  Written  reports  and 
sketches  of  physiographic  features  are  made  by  each  member 
of  the  class.  It  is  just  here  that  the  question  of  nomenclature 
comes  in.  We  have  the  rocks  and  the  fossils  with  us  always, 
but  the  names  of  the  formations  may  not  be  the  same  from  one 
year  to  another. 

That  geolog>-  is  a  progressive  science  is  proved  by  the  fact  that 
our  pi^esent  schemes  of  classification  are  not  permanently  estab- 
lished. Teachers  will  welcome  any  changes  which  may  simplify 
the  existing  confusion  due  to  the  difficulty  of  correlating  the 
terms  proposed  by  the  students  of  the  subject.  While  welcoming 
these  changes,  conservatism  would  suggest  that  old  classic  terms 
should  not  be  displaced  if  it  be  possible  to  retain  them.  The 
mere  retention  of  a  name  for  the  sake  of  the  name,  or  because 
of  local  pride,  or  in  order  to  honor  the  memory  of  former  masters 
of  the  science,  is  unreasonable  and  absurd  if  a  more  exact  modem 
term  would  Ixitter  meet  the  requirements  of  the  science. 

In  some  cases  it  is  not  clear  that  a  change  is  for  the  better. 
The  lorni  Niagara  is  a  case  in  which  the  substitution  of  Lockport 
would  not  be  an  improvement.  Trenton  is  equally  well  known 
and  only  serious  objection  to  its  continuance  by  competent  author- 


1903]  ^  SECTION    MBBTINGS — SECTION   A  509 

ities  should  warrant  its  displacement.  There  would  be  little,  if 
any,  objection  to  the  reintroduction  of  Taconic  or  the  other  terms 
mggested  in  Df  Clarke's  admirable  paper.  The  teacher  can  readily 
adopt  the  new  system  of  classilication  for  class  use,  for  the  pupils 
can  learn  one  scheme  as  well  as  another.  Unfortunately  the  text- 
books can  not  be  so  easily  changed,  and  the  mature  ss  well  as 
the  immature  student  is  greatly  confused  by  his  inability  to  cor- 
relate the  two  systems.  There  should  be  some  compromise  and 
an  agreement  as  to  the  major  units  and  the  Regents  should  not 
hold  pupils  responsible  for  anything  else  except  the  local  sub- 
divisions in  the  immediate  vicinity  of  the  school.  We  wish  to 
thank  Dr  Clarke  for  the  very  valuable  work  he  has  been  doing 
and  we  desire  to  cooperate  with  him  in  every  way  possible. 

Monday  afternoon 

SECTION    MEETINGS 

Section  A.     PHYSICS  AND  CHEMISTRY 

FUNDAMENTAL  TEIN08  IN  PHYSICAL  SOIENOE 
BY   HOWARD  LYON,   ONEONTA   NORMAL   SCHOOL 

As  physical  science  must  be  regarded  as  a  foundation  on  which 
other  science  is  developed,  or,  rather,  as  other  science  in  the  light 
of  recent  knowledge  seems  to  be  but  a  continuation  of  thfe  study 
of  physical  science,  it  is  important  that  this  foundation  be  laid 
well  and  strong. 

One  who  surveys  carefully  the  field  of  popular  physics  is  sur- 
prised to  find  that  the  number  of  fundamental  ideas  and  prin- 
ciples is  very  small,  and  if  a  teacher  has  instructed  his  class 
thoroughly  in  these  he  is  quite  apt  to  be  disappointed  by  the 
seeming  meagemess  of  his  work.  However,  no  effort  contributes 
so  much  competency  in  students  as  thorough  grounding  in  those 
conceptions  that  form  a  basis  for  larger  thought. 

Ideas  should  be  driven  home  by  repeated  examples,  by  ques- 
tions, by  experiments,  and  specially  by  constant  appeal  to  early 
experience. 

I  take  it  that  the  work  in  physics  in  the  high  school  and  in  the 
first  year  or  two  of  the  college  course  has  to  do  largely  or  wholly 
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with  thorough  instruction  in  what  may  be  termed  familiar  prin- 
ciples such  as  were  worked  out  with  great  care  by  early  investi- 
gators and  such  as  have  to  do  with  the  phenomena  of  everyday 
life. 

In  glancing  over  the  large  array  of  new  texts  in  physics  one 
is  inii)re8sed  with  the  idea  that  these  works  are  leading  students 
farther  and  farther  away  from  the  alwavs  attractive  and  severely 
plain  works  such  as  the  old  Comstock^s  Natural  Philosophy, 
Newer  works  ai*e  very  fascinating  to  one  who  has  become  familiar 
with, the  facts  simply  stated  of  the  older  w^ritings,  but  are 
bewildering  to  the  student  who  ha»  just  begun  his  study  of  physics. 
It  seems  a  matter  of  regret  that  we  no  longer  have  such  an  illustra- 
tion in  physics  as  Pascal's  bursting  cask,  for  that  picture  kept 
one  wondering  till  he  finally  understood  the  principle  of  hydro- 
static pressure.  We  miss,  too,  the  picture  of  Franklin  storing 
his  Leyden  jar  with  electricity  from  the  clouds.  Perhaps  the 
vague  notion  in  the  mind  of  bookmakers  is  that  the  picture  would 
thwart  the  tendency  of  the  modem  student  to  discover  for  him- 
self  the  relation  between  the  cause  of  lightning  and  electricity. 

It  would  s(HMii  sometimes  as  though  we  were  assuming  that  the 
children  of  this  later  day  were  quite  as  wise  as  the  mature 
Anliiinedcs.  As  a  matter  of  fact  it  requires  a  good  deal  of  drill- 
ing of  Jill  18  year  old  high  school  student  to  give  him  a  sufficient 
grasp  of  AnhiiiKMles's  ])riii<iple  to  last  him  six  months. 

My  wish  is  not  lor  a  return  of  the  good  old  days  but  for  a  con- 
tiniiaii((*  of  what  was  valuable  in  early  teaching.  The  older  books 
rontaiiKMl  hut  iew  cleiiieutary  ])riucii)les,  but  these  were  effectively 
illustrated  hy  word  and  {^rai)hic  i)ictures.  Perhaps  an  analogy 
may  he  found  in  \\w  old  time  reading  of  very  few  books  but 
n*a(ling  thes<'  Ihoroughly. 

The  superiority  of  stinlents  trained  in  the  meagerly  equipped 
country  schools  over  those  who  are  j^iven  the  advantage  of  splendid 
city  hi<»h  schools  contirnis  our  opinion  that  long  contemplation 
of  n»lativ<»ly  few  objects  of  interest  furnishes  a  better  means  of 
streii«»thening  the  mental  ]u-ocesses  than  acquaintance  with  a  maze 
of  bewildering  sights. 
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» 

My  acquaintance  with  papers  in  physics  and  chemistry  of  candi- 
dates for  state  life  certificates  in  New  York  State  convinces  me 
that  the  amount  of  definite  knowledge  shown  by  high  school,  nor- 
mal school,  and  college  students  is  often  all  too  meager  to  merit 
the  conclusion  that  these  students  are  fairly  educated. 

If  the  question  calls  for  a  drawing  and  explanation  of  the 
principles  of  the  telephone,  there  is  presented  a  nebulous  picture 
with  a  few  remarks  to  the  effect  that,  as  the  person  speaks  into 
the  transmitter,  a  thrill  of  vibration  agitates  a  hundred  miles  of 
wire  with  a  message  of  sympathy  to  the  distant  listener,  all  of 
which  rather  suggests  that  our  critics  are  wrong  who  begrudge  us 
the  time  devoted  to  physics  that  it  may  be  employed  in  the 
humanities. 

It  is  not  my  purpose  to  facetiously  criticize  the  results  of  the 
teaching  of  physics,  but  I  know  from  the  perusal  of  papers  coming 
from  the  various  quarters  of  the  State  that  sound  training  in 
fundamental  things  is  not  all  that  could  be  desired  nor  all  that  is 
possible. 

To  better  illustrate  my  contention  that  students  of  science  are 
wofully  deficient,  at  least  those  who  are  striving  to  obtain  first 
grade  or  life  certificates  for  teaching,  I  will  read  a  few  actual 
answers. 

To  the  question  calling  for  an  illustration  of  the  fact  that 
a  vacuum  will  not  transmit  sound  the  answer  was : 

^^  Put  a  man  in  a  zinc  box,  exhaust  the  air,  and  make  him  holler." 

Another  answer :  "  A  planet  has  a  tendency  to  move  backward 
in  its  orbit.    This  is  known  as  the  planet's  retrograde  motion." 

"  Boemer  discovered  the  velocity  of  light  by  obsening  Jupiter's 
satellites  and  noting  the  time  that  elapsed  after  the  satellites 
were  discovered  with  the  telescope  before  they  were  first  seen  by 
the  naked  eye." 

"  To  repair  a  dislocation  requires  two  persons,  one  to  hold  the 
leg  and  the  other  to  pull  it." 

The  properties  of  nitrous  oxid :  "  If  breathed  for  a  short  time  it 
produces  unconsciousness  from  which  liowever  tlie  victim  recovers 
with  shouts  of  laughter." 
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What  can  be  done  to  improve  the  teaching  of  physical  science! 

I  would  firat  urge  the  judicious  selection  of  topics  of  study  by 
the  application  of  common  sense  to  the  adaptation  of  the  course  of 
work  to  the  experience  and  interests  of  youth. 

A  prominent  teacher  of  physics  remarked  to  me  recently  that 
a  certain  city  that  chose  its  instructors  by  competitive  examina- 
tion wholly  was,  in  his  judgment,  making  a  serious  mistake;  for 
men  with  doctor's  degrees  were  taking  the  positions  and  attempt- 
ing often  to  do  just  the  work  in  physics  or  chemistry  that  last 
engaged  their  own  attention  in  the  university.  He  believed  that 
plenty  of  men  and  women  could  be  secured  who  had  been  tried 
thoroughly  in  the  schoolroom  and  whose  power  to  adapt  work  had 
been  abundantly  proved. 

I  am  acquainted  with  two  teachers  of  more  than  average  ability 
who  have  been  trained  in  a  leading  university  and  who  did  the 
work  in  physics  in  that  institution  entirely  to  the  satisfaction  of 
their  instructors,  who  say  that  when  they  began  to  teach  they 
knew  almost  notliing  of  simple  high  school  physics  and  were  at 
a  loss  to  know  how  to  begin  their  work.  They  had  been  working 
on  constants  and  coefficients  and  specific  values  whose  meaning 
they  only  vaguely  comprehended,  and  training  in  popular  physics 
had  been  neglected. 

However,  much  work  of  the  sort  mentioned  above  is  needed  in  the 
technical  schools.  It  is  evident  that  the  average  citizen  should 
be  trained  first  in  tlie  physics  of  the  lever,  of  fluid  pressure,  of 
expansion  by  heat,  and  of  kindred  familiar  principles. 

It  is  by  no  means  true  that  physics  and  chemistry  are  not  finely 
presented  in  many  schools. 

I  liave  just  had  the  ])leasure  of  inspecting  the  splendid  work 
in  science  of  such  institutions  as  the  Teachers  College  in  New 
York,  of  the  Erasmus  Hall  High  School,  and  Pratt  Institute  in 
Brooklyn,  of  the  Binghamton  High  School,  and  similar  institu- 
tions and  I  found  in  these  ])laces  a  real  delight  in  scientific 
res^nirch  shown  by  the  young  men  and  women  in  attendance. 

Here  and  there  in  small  union  schools  I  know  that  saperior 
instruction  is  afforded  in  science,  because  teachers  poaseBS  the 
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knowledge  and  tact  to  adapt  work  to  the  student  seeking  instruc- 
tion. 

At  the  Teachers  CJollege  I  saw  working  models  of  hydraulic 
elevators  and  of  other  commercial  devices  in  use  about  the  insti- 
tution, all  of  which  illustrates  the  point  that  I  would  make, 
namely,  that  the  study  of  science  should  afford  explanation  of  the 
devices  and  phenomena  that  are  right  at  hand  and  familiar  to  the 
experience  of  those  taught. 

The  preface  to  the  first  edition  of  J.  Dorman  Steele's  Four- 
teen Weeks  in  Chemistry  says  that  the  author  "  ha^  not  attempted 
to  write  a  reference  book  lest  the  untrained  mind  of  thje  learner 
should  become  clogged  and  wearied  with  a  multitude  of  details. 
Unusual  importance  is  given  to  that  practical  part  of  chemical 
knowledge  which  concerns  our  everyday  life,  in  the  hope  of  bring- 
ing the  schoolroom,  the  kitchen,  the  farm,  and  the  shops  into 
cloeer  relationship." 

With  such  a  purpose  on  the  part  of  the  author,  it  is  fortunate 
that  his  works  won  so  large  a  measure  of  popularity. 

I  will  confess  that  I  have  but  little  interest  in  those  queries  that 
run :  How  can  a  student  be  best  prepared  to  pass  college  entrance 
examinations,  or  Regents  examinations,  or  examinations  licensing 
candidates  to  teach?  I  believe  in  that  sort  of  common  sense 
preparation  that  will  enable  one  to  pass  any  reasonable  examina- 
tion through  acquired  ability  to  reason,  and  sound  and  definite 
information. 

We  are  here  to  discuss  the  best  methods  of  teaching  that  we 
may  fit  students  to  go  on  to  larger  study  or  to  take  up  intelligently 
the  still  larger  problems  of  life. 

Our  task  is  distinctly  that  of  laying  a  good  foundation. 

We  would  be  disappointed  indeed  if  work  in  a  normal  school 
which  has  reference  to  preparation  for  teaching  did  not  fit  stu- 
dentsas  well  for  the  problems  of  the  college,  or  technical  schools, 
or  business  life. 

W^e  have  students,  to  be  sure,  who  are  at  the  bottom  of  their 
class,  but  General  Grant  found  just  such  conditions  at  West  Point. 

A  gentleman  told  me  of  an  experience  which  he  had  with  a 
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high  school  teacher  who  had  been  trained  in  a  leading  college  that 
would  show  that  even  with  such  preparation  one  might  be  lament- 
ably weak. 

This  young  man  told  his  principal  on  one  occasion  that  he 
could  not  make  a  common  electric  bell  work  and  he  asked  for  help 
that  he  might  be  able  to  explain  the  apparatus  to  his  class  the  fol- 
lowing day.  When  the  principal  investigated  the  difficulty  with 
his  assistant,  he  found  fthat  the  young  man  had  run  two  wires  from 
the  poles  of  his  eJectric  bell  to  the  poles  of  a  horseshoe  magnet. 
And  the  bell  wouldn't  ring! 

I  am  quite  inclined  to  think  that  exercises  in  the  laboratory  that 
have  for  an  object  the  determination  of  the  coefficient  of  torsion 
could  better  be  given  when  a  student  has  occasion  to  apply  this 
principle  'to  torsion  in  the  suspension  fiber  of  a  galvanometer. 
Problems  relating  to  bending  effects  produced  by  additional 
weights  on  bars  of  wood  could  be  left  to  the  technical  schools. 

With  the  possibility  of  wearying  some  who  have  closely  thought 
out  their  line  of  work,  but  of  helping  others  to  determine  the  best 
course,  I  will  ask  the  forbearance  of  the  former  and  give  what 
seem  to  me  fundamental  things  in  the  various  departments  of 
physical  science. 

Mechanics,  A  general  conception  of  matter,  mass,  and  weight; 
the  tendency  of  masses  and  molecules  to  approach  one  another— 
called  gravitation  and  cohesion;  cause  of  motion  in  matter — sim- 
l)le  and  i-eaultant  forces;  character  of  motion  under  the  action  of 
iiioinentary  and  continuous  forces;  force  acting  through  space— 
<Hier<]^y ;  '*  a(  lion  at  a  distance "  and  the  relation  of  impelling 
forces  to  distance;  the  equation  of  the  machine  in  action  as  the 
])ro(lii<t  of  the  force  by  the  distance  through  which  it  acts  and  of 
the  resistance  by  the  distance  through  which  the  resistance  \b 
overcome:  ])ressure  in  fluids;  the  product  of  the  area  of  a  surface 
subjected  to  pressure  by  the  avc^rage  depth  of  the  surface  by  the 
density  of  the  fluid. 

TTcat.  Yielded  by  arrested  mechanical  motion,  ehen^ical 
action,  and  radiation;  causing  expansion;  means  of  distribution; 
units;  in  relation  to  the  phenomena  of  liquefaction  and  vapor- 
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ization;  relative  capacity  of  bodies  for  absorbing  heat;  the 
equation  of  exchange;  heat  units  absorbed  equal  to  the  heat  nnitSi 
supplied;  mechanical  equivalents;  applications. 

Sound,  Motion  of  wave  and  mutual  action  of  waves;  mediums 
for  transmission  and  velocity;  intensity  and  distance;  reflection; 
character  of  sound  determined  by  frequency  of  vibration;  the 
musical  scale;  pitch  as  modified  by  tension  and  the  quantity  and 
nature  of  matter;  musical  instruments. 

Light.  The  ether,  its  waves,  and  their  mutual  actions ;  intensity 
and  distance;  relative  obstruction  offered  by  different  kinds  of 
matter  to  light  waves;  the  laws  of  reflection  and  refraction  in  ex- 
planation of  familiar  phenomena;  separation  of  dissimilar  waves 
and  the  phenomena  of  color;  polarization. 

Electricity.  Static  charges  with  a  view  to  illustrating  the  idea 
of  quantity,  density,  and  potential,  and  of  electricity  as  a  measur- 
able thing;  points  differing  in  potential  connected  by  a  conductor 
as  a  condition  necessary  to  produce  the  so  called  current;  degrees 
of  electrical  resistance  in  bodies;  ways  of  producing  difference  of 
potential  and  the  work  of  currents,  specially  heating,  electrolytic 
and  electro-magnetic  effects;  Ohm's  law  and  the  definite  units 
involved;  the  determination  of  resistance,  cun-ent  rate  of  flow, 
and  difference  of  potential;  comparison  of  electric  and  mechanic 
units;  the  magnetic  field;  the  relations  of  lines  of  force  to  one 
another  and  to  various  mediums;  current  electro-magnetic  effects 
and  instruments;  development  of  currents  in  a  closed  conductor 
by  changed  relation  of  the  conductor  to  constant  or  variable  num- 
bers  of  lines  of  force;  application  of  principle  to  instruments; 
phenomena  of  currents  in  rarefied  gases. 

Chemistry.  Physical  and  chemical  changes;  elements  and  com- 
pounds; nature  of  gases  and  their  specific  gravity;  Avogadro's 
law  and  deductions  from  the  siime ;  weights  of  molecules  and  the 
analysis  of  compounds  containing  a  given  element  with  a  view  to 
determining  the  weight  of  the  indivisible  portion  or  atom  of  that 
element;  the  method  of  determining,  and  meaning  of  chemical 
formulas;  the  analysis  of  air  and  water  and  compounds  of  the 
elements  of  air  and  water;  the  principle  of  affinity  as  illustrated 
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by  the  processes  of  oxidation  and  reduction ;  atomicity  and  the 
chemical  equation;  a  detailed  informational  study  of  well  known 
elements  and  compounds  with  distinctions  and  nomenclature. 

How  much  of  the  course  outlined  can  be  presented  in  a  high 
school  ?  That  all  depends  upon  the  time  allotted^  but  I  would  say 
all  of  the  above  topics  would  be  presented  in  any  fairly  liberal 
time  allotment. 

It  must  be  borne  in  mind  that  any  course  that  does  not  hold  a 
student  rigidly  to  a  perfectly  definite  line  of  propositions  must 
fall  short  of  the  best  results. 

Something  of  consequence  should  be  presented  but,  whether  the 
amount  be  much  or  little,  a  firm  mastery  of  that  must  be  attained. 

First  books  in  physi(\s  are  made  valuable  by  heavy  type  head- 
lines that  fix  and  hold  attention  to  fundamental  ideas. 

I  valued  very  much  the  suggestion  which  Prof.  Josiab  P.  Cooke 
of  Harvard  used  to  offer  concerning  laboratory  books  in  chemistry 
wh<m  he  said,  ^'  Use  flaming  headlines  to  express  your  idea  of  the 
importance  of  the  results  you  secure." 

It  is  desirable  that  a  textbook  should  be  small,  not  too  woiily, 
and  the  explanation  by  the  teacher  should  be  brief  except  in  the 
abundauce  of  illustiiitions. 

The  j)oints  made  should  stand  out  prominently.  Clear,  strong 
statc^iients  in  the  best  possible  English  count  most,  and  their 
mastery  by  (he  students  should  be  proved  by  close  questioning 
that  would  show  beyond  a  doubt  that  the  principle  was  under- 
stood. 

Having  been  luasteied,  its  staying  qualities  should  be  tried  at 
intervals  by  review  ]»roblenis  to  which  the  principle  is  applicable. 
Teachers  need  constantly  to  be  on  guard  when  presenting  work  to 
stu<lents  lest  tliey  misiake  their  own  enthusiasm  and  proficiency 
for  that  of  the  students. 

1  have  heard  college  specialists  say  that  they  would  prefer  to 
havc^  slud(4its  do  the  beginning  work  in  the  various  branches  of 
scic^iice  in  the  college,     beginning  work  must  be  done  somewhere. 

Why  may  this  not  be  done  splendidly  in  secondary  schools  by 
well  (rained  teachers  who  possess  knowledge,  enthusiasm,  and 
common  sense? 
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Those  whose  work  ends  in  the  high  school  should  have  an  oppor- 
tmrity  to  study  physical  science,  and  others  who  are  preparing  for 
coll^  may  be  so  well  trained  that  the  college  instructors  will  be 
aided  by  the  thorough  fundamental  preparation. 

Probably  it  is  not  training  elsewhere  that  is  objectionable  but 

insufficieut  training. 

I  believe  that  one  can  not  attach  too  much  importance  to  the 
Use  of  cross-section  drawings  as  a  means  of  bringing  out  clear 
thought. 

Good  English  speech  and  the  power  to  illustrate  and  construct 
Hiust  ever  be  to  the  world  satisfactory  evidence  of  acquired  power. 

Finally,  to  be  able  to  distinguish  between  essentials  and  non- 
essentials and  to  rate  evei'jthing  at  its  proper  value  is  a  high  art 
everywhere  recognized  as  a  sign  that  its  possessor  is  an  individual 
of  force  and  usefulness. 

In  this  discussion  I  have  made  only  a  simple  plea  for  the  best 
possible  training  of  youth  that  they  may  be  able  to  understand  a 
science  of  wonderful  beauty  and  meaning  to  all  who  have  dreamed 
of  the  something  that  underlies  all  reality. 

Section  B.     BIOLOGY 

COBBEUITION  07  BIOLOOXO  SCIENCE  WITH  DRAWING  AND  ENGLISH  IN  THE 

HIGH  SCHOOL 

BY     C.     STUART    GAGEB    PH.D.,     NEW     YOUK    STATE     NORMAL     COLLEGE, 

ALBANY 

It  will  make  our  discussion  much  more  definite  to  define  clearly 
at  the  outset  the  limits  of  the  subject.  By  biologic  science  we 
mean  the  work  in  botany  and  zoology  in  the  high  school.  Con- 
cerning the  correlation  of  nature  study  with  other  subjects  in  the 
grammar  school  we  have  heard  much  and  discussed  much.  Text- 
books on  nature  study  have  been  written  on  the  basis  of  such 
correlation,  and  in  looking  them  through  one  sometimes  wonders 
whether  the  intention  has  been  to  give  the  pupil  an  appreciation 
of  nature  or  of  anthology,  of  flowers  of  the  field  or  of  flowers  of 
literature.  Our  discussion  does  not  include  nature  study.  Cor- 
relation is  accepted  here  and  almost  universally  practised. 
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Not  SO  however  when  we  come  to  the  question  of  the  correlation 
of  biologic  science  with  other  subjects  in  the  high  school.  Is  it 
practicable  and  desirable  to  correlate  botany  and  zoology  with 
the  high  school  work  in  drawing?  I  do  not  say  possible.  The 
pupil  may  study  a  butterfly  in  zoology,  make  the  required  draw- 
ings which  shall  \ye  accepted  by  his  drawing  teacher  as  an  exer- 
cise in  that  class,  and  write  a  description  of  his  specimen  which 
sliall  l>e  accepted  as  a  theme  by  the  teacher  in  composition.  Thus 
briefly  put  the  problem  is  easy.  No  scheme  for  harmonious  rela- 
tion  of  the  work  of  different  departments  could  be  more  simple  or 
more  clear. 

But  is  this  plan  that  I  have  just  outlined  correlation  in  the 
sense  which  that  term  should  always  carry  in  education?  Before 
attempting  to  answer  this  question  we  should  keep  clearly  in  mind 
the  fact  that  con-elation  means  co-relation.  That  is,  each  study 
should  receive  help  from  its  association  with  the  other.  The 
advantage  must  l>e  mutual  so  far  as  the  subjects  are  concerned, 
as  well  as  helpful  to  the  pupil.  The  work  in  one  study  should 
enable  the  pupil  to  read  more  meaning  into  the  other. 

Correlation  should  have  regard  above  all  things  else  for  the 
main  jnirpose  of  each  subject.  One  writer^  has  recently  said, 
^'  If  attention  to  correlation  means  neglect  of  the  first  principles 
of  art,  then  tlu^  sooner  the  fetish  of  correlation  is  thrown  away 
the  better."  So  may  the  teacher  of  English  protest,  and  so  may 
the  teacher  of  biologic  science. 

What,  then,  is  the  purpose  of  art  education  in  the  high  school? 
N(»<i:ativ<»lv,  it  is  not  to  make  artists  or  even  draftsmen.  About 
issr)  tlic  i(Ii»a  began  to  Iw^  emphasized  that  drawing  should  be 
tantilit,  not  for  its  own  sake,  but  merely  to  furnish  the  pupil  with 
a  tool  which  h(^  could  us(*  in  other  studies  or  pursuits.  He  should 
1h»  taught  drawing  Just  as  he  was  taught  the  alphabet,  so  that  he 
coul<l  rca<l,  or  mathematics,  so  that  he  could  keep  his  own 
accounts.  Th(^  intro<luction  of  the  idea  of  utility,  the  commercial 
u\v;\,  was  to  be  ex|)ect<Hl  in  America.     It  could  truly  have  been 

'Colmni,  FriMhMirk  W.     Art  in  rublu*  ScIkk)!  Education.     School  Journal. 
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prophesied.  Our  mission  as  educators  is  to  combat  it,  and  place 
before  the  pupil  a  higher  ideal  than  this.  There  is  a  limit  beyond 
which  it  is  not  desirable  for  education  to  emphasize  or  reflect  the 
tendencies  of  the  national  and  social  life  of  the  time.  So,  also, 
should  we  emphasize  the  fact  that  art  education  and  drawing  are 
not  >  synonymous.  Drawing  will  form  part  of  a  well  rounded 
<iourse  in  aft,  but  only  a  part.  Mechanical  perspective  and  the 
production  of  working  drawings  will  be  included  but  will  not  be 
-all  inclusive.  The  art  idea  also  will  dominate  part  of  the  work 
in  drawing,  as  when  the  pupil  will  be  told  to  draw  a  branch  of 
witch-hazel  in  autumn,  or  to  sketch  a  leafless  tree  in  winter. 

This  is  what  the  purpose  of  art  education  is  not.  What  it  is, 
is  not  so  easily  told.  Perhaps  I  shall  be  less  open  to  contradic- 
tion in  the  i>ositive  statement  if  I  use  the  wofds  of  a  teacher  of 
art  who  says^  that  "  the  study  of  art  has  for  its  true  function  the 
<?ultivation  of  good  taste."  This  purpose  is  quite  different  from 
the  education  of  an  artist.  The  artist's  work  has  for  its  purpose 
the  expression  of  an  idea  or  emotion  "  in  accordance  with  the 
unalterably  established  canons  of  beauty,"  and  his  training  must 
■develop  his  natural  ability  along  this  line,  but  in  the  high  school 
the  purpose  should  be  to  give  power  of  appreciation  versus  power 
of  execution. 

The  student  in  the  high  school  will  doubtless  learn  something 
of  how  to  draw  and  paint,  and  may  possibly  acquire  some  skill 
in  doing  both,  but  the  chief  aim  should  not  be  to  train  artists. 
The  course  will  have  accomplished  its  highest  purpose  if  it  has 
enabled  the  teacher  to  discover  the  born  artist  or  draftsman, 
or  if  it  has  done  what  is  stiH  moi'e  important,  namely,  enabled 
him  to  discover  himself. 

And  how  shall  we  state  the  case  foi*  biologic  science?     Here 

also  the  aim  is  not  to  give  technical  traininir.  or  to  pi'oi.lu<  e  spci  ial- 

ists.     Thei'e  is  a  higher  purpose  than  this,  namely,  to  enable  the 

pupil  to  come  to  himself.     The  eoui-se.  it  is  true,  should  give  him 

41  foundation  for  more  advanced  biologic  work,  should  he  ever 


i^-^, 
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wish  to  pursue  it.  It  should  also  help  him  to  interpret  his 
enviTonment,  and  conform  to  it,  and  give  him  an  appreciation  of 
living  things,  but  I  believe  that  the  fact  needs  special  emphasis 
now  that  the  function  of  the  high  school  in  all  its  courses  is 
something  more  than  technical  training  and  preparation  for 
college.  It  is  preparation  for  life.  If  three  or  four  years  of 
college  shall  form  part  of  the  pupiPs  life  he  should  find  himself 
ptepared  for  it  by  his  high  school  course,  but  if  college  should 
be  eliminated  he  should  not  feel  that  his  preparation  is  any  less 
adequate. 

All  of  this  may  seem  a  long  way  round  to  correlation,  and  yet 
I  believe  that  the  intelligent  discussion  of  the  question  demands 
a  recognition  of  the  truth  of  what  I  have  said.  As  teachers  of 
biology  we  must  not  let  out  own  needs  blind  us  to  the  rights  of 
other  subjects,  or  demand  from  them  concessions  calculate<l  to 
defeat  their  highest  functions  in  the  curriculum.  Lack  of  ability 
on  the  part  of  our  pupils  to  record  their  observations  by  accurate 
drawings  does  not  lead  logically  to  the  conclusion  that  the  teacher 
of  art  should  give  instruction  in  the  drawing  of  mici-otome  sec- 
tions as  seen  under  the  microscope.  Neither  does  it  follow  that 
drawiiijijs  acceptable  to  us  would  necessarily  satisfy  any  require- 
ments of  the  art  course. 

Ill  how  far  may  biologic  science  and  drawing  be  so  related  as 
U\  1m^  iniilnaliy  hc^lpful  in  the  attainment  of  the  main  purpose  of 
each  courses  as  stated  above?  I  shall,  perhaps,  not  voice  the 
opinion  of  ihc  majority  when  1  answer,  only  to  a  very  slight 
d<^frr(M».  The  }M)ints  of  view  in  the  two  subjects  are  as  diverse  as 
iioi-<h  and  souih.  ()n(^  is  analytic,  the  other  synthetic.  Their 
point  of  contact  is  the  art  of  drawing,  but  the  sole  pui^pose  of  the 
ili*awin<::  in  biologic  science  is  to  record  a  fact,  in  art  it  is  to 
exj)i'ess  an  id(*a  or  fci^lin;*  or  impression.  The  object  of  the  artist 
is  to  (\\i>r(^ss  himself,  hut  if  there  is  any  one  thing  that  the  scien- 
tist must  eliminate  from  his  drawings  it  is  self,  specially  his 
emotional  self.     It  is  his  business  to  express  nature. 

('ontrasi.  if  yon  please,  the  artist's  repi-esentation  of  the  head 
of  a  dandelion  or  of  a  golden-rod  with  that  of  the  botanist.     Of 
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what  value  would  the  former  be  in  a  laboratory  notebook?    Of 

what  earthly  use  would  the  latter  be  in  an  art  gallery?    The 

artist  draws  a  leaf  to  show  the  kiss  of  autumn  and  the  warmth 

of  Indian  summer.     The  high  school  course  should  enable  the 

pnpil  to  appreciate  this,  and  should  disclose  to  him  any  natural 

ability  he  may  possess  so  to  draw  a  leaf  as  to  convey  this  message 

to  another.    The  botanist  draws  the  same  leaf  to  show  a  serrate 

margin,  palisade  parenchyma,  and  pinnate  venation.    The  two 

purposes  are  mutually  exclusive,  and  the  drawing  is  of  value  in 

one  subject  just  in  proportion  as  it  is  lacking  in  the  qualities 

that  make  it  of  real  worth  in  the  other.    The  purpose  of  the 

scientiist  is  analysis,  that  of  the  artist  synthesis.    Dissection  is 

the  death  alike  of  art  and  of  nature  study,  but  it  is  the  very 

breath  of  life  of  biology. 

I  have  not  forgotten  that  Ruskin  has  said  that,  "  The  greatest 
thing  a  human  soul  ever  does  in  this  world  is  to  see  something 
and  tell  what  it  saw  in  a  plain  way.''  And  Buskin  was  speaking 
of  art.  To  be  true  to  nature  he  tells  us  is  what  the  artist  should 
stinve  for.  But  the  correct  interpretation  of  this  principle  is  not 
as  easy  as  its  enunciation. 
John  C.  Van  I>yke  says,i 

You  may  be  possessed  of  the  idea  that  the  object  of  a  painting 
is  to  see  how  closely  the  artist  can  imitate  nature — many  people 
have  such  an  idea.  I  beg  of  you  to  discard  that  likewise.  Imita- 
tion never  made  anything  worth  looking  at  the  second  time.  The 
world  is  indebted  to  it  for  nothing.  The  imitators  have  all  died, 
like  *'  poor  Poll,"  without  leaving  a  trace  of  an^i;hing  we  appre- 
ciate or  care  for.  Their  labor  has  been  too  ignoble  and  purely 
mechanical  to  endure.  The  painter  detailing  nature  upon  can- 
vas line  upon  line,  with  no  hoi)e,  object,  or  ambition  but  thait  of 
rendering  nature  as  she  is,  is  but  unsuccessfully  rivaling  tlie 
photograph  camera.  The  sculptor  working  in  a  similar  fashion 
is  but  emulating  the  hideousness  of  the  wax  figure.  No;  the 
object  of  painting  is  not  to  deceive,  and  make  one  think  he  stands 
in  the  presence  of  leal  life.  Art  is  not  the  delineating  of  peanuts 
and  j>ostage  stamps  in  such  a  i-ealistic  manner  that  you  stretch 
out  your  hand  to  pick  them  up;  nor  the  molding  of  bronze  and 
marble  so  that  you  start  with  surprise  when  you  find  that  they  are 


'  Van  Dyke,  John  C.     IIow  to  Judge  a  Picture,  eh.  0. 
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not  liviIl^^  True,  paintiDg  and  sculpture  are  classed  among  the 
imitative  arts,  and  so  is  poetry;  but  consider  how  faf  removed 
from  reality  is  poetic  language,  and  consider  how  wide  the  gulf, 
between  nature  and  the  greatest  masterpieces  of  painting.  The 
idea  of  imitation  is  a  false  conception  of  art  throughout.  Paint- 
ing is  a  language,  and  trees,  sky,  air,  water,  men,  cities,  streets, 
buildings,  are  but  the  symbols  of  ideas  which  play  their  part  in 
the  conception. 

And  further  on  we  read, 

A  familiar  scene — of  valley,  lake,  mountain,  or  brookside — is 
chosen,  and  painted  as  it  is,  with  lack  of  thought  and  want  of 
feeling,  painted  simply  that  you  may  have  a  facsimile  of  what 
you  possibly  may  not  possess  in  reality.  Such  pictures  are  good 
reminders  of  the  places  we  have  visited,  like  the  photographs  we 
buy  along  the  line  of  travel,  and  they  may  not  improperly  serve 
to  conceal  a  break  in  the  wall  paper  of  the  drawing-room;  but 
thev  scarcelv  add  to  the  world  of  art. 

The  artist  must  discover  hidden  beauty  and  reveal  it  to  the 
world — the  scientist  must  discover  facts  of  structure  and  make 
them  clear  as  day.  Are  the  flowers  of  the  foi'get-me-not  sym- 
petalous or  polypetalous?  What  would  the  botanist  not  give  to 
know,  and  what  annoyance  would  it  not  cause  the  artist  to  have 
his  aitontioii  distracted  by  the  problem!  '*  Paint  the  soul,"  says 
Browuiiijj:,  '*  never  mind  the  arms  and  legs."  Paint  the  arms  and 
legs,  says  science,  with  all  the  bones  and  tissues  and  cells,  and 
never  mind  th(»  soul.  The  highest  purpose  that  can  be  served  by 
r.  drawing  in  science  is  to  record  a  fact,  that  which  was  actually 
>cen,  but  the  i)urpose  of  the  artist  is  to  express  the  emotion 
occasioned  in  his  own  breast  by  what  he  saw.  ''  Give  us  no  more 
of  l)ody  than  shows  soul/'  snys  Fra  Lippo  Lippi. 

These  two  irnn'oncilable  ideas  not  only  dominate,  the  one  art, 
.,n(l  the  •»ihor  science,  but  should  dominate  the  teaching  of  these 
.subjcrls  in  the  high  school.  IJow,  then,  may  they  be  con-elated? 
11  is  true  that  the  artist  must  be  able  to  see  accurately  and  to 
tell  th(»  truth  in  his  drawing::.  But  that  which  he  sees  is  beyond 
the  ken  of  tht*  scientist,  as  scientist,  and  he  must  not  tell  too 
much  of  th(^  truth  lest  he  descend  to  mere  imitation.  To  use 
P.rc^wnin.u's    tiM-in,    he    must     tell    the    truth    *^  obliquely,"    which 
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Professor  Corson^  interprets  to  mean  "  inducing  a  right  attitude 
toward,  a  full  and  free  sympathy  with  the  True,  which  is  a  far 
more  important  and  effective  way  of  speaking  truth  than  deliver- 
ing truth  in  re." 

"Why  do  you  paint  the  tree,"  asked  the  ignorant  peasant  of 
Millet,  "  isn't  it  there  whefpe  any  one  may  see  it  who  wishes?" 
But  the  tree  which  Millet  painted  never  existed  till  Millet  created 
it.  The  model,  it  is  true,  was  definite  and  particular  in  time  and 
place  and  outline,  but  the  painting  of  the  artist  is  universal  in 
every  sense  because  it  conveys  a  universal  sentiment  or  emotion. 

This  is  why, 

"  we  love 
First  when  we  see  them  painted,  things  we  have  passed 
Perhaps  a  hundred  times  nor  cared  to  see; 
And  so  they  are  better,  painted — better  to  us, 
Which  Is  the  same  thing.    Art  was  given  for  tliat.'" 

The  pupil  in  the  laboratory  makes  a  drawing  of  a  horse- 
chesrtnut  twig,  chiefly  in  order  that  he  may  observe  it  more 
accurately — incidentally  in  order  to  record  his  observation.  I 
can  see  no  reason  why,  after  the  science  instructor  has  given  his 
sanction  to  it,  so  far  as  botany  is  concerned,  the  drawing  should 
not  be  accepted  by  the  art  teacher  to  stand  the  test  of  his  criti- 
cism in  partial  fulfilment  of  the  drawing  requirements  in  the 
art  course.  But  if  the  art  course  is  dominated  by  the  spirit  and 
purpose  of  art  and  has  not  degenerated  into  merely  a  "  class  in 
drawing  "  there  will  not  be  many  such  opportunities.  Just  as 
forcibly  might  one  argue  that  the  teacher  of  biologic  science 
should  accept  drawings  made  in  the  art  room  in  lieu  of  additional 
laboT'atory  study.  And  if  we  consider  the  other  phase  of  the 
so  called  **  drawing  work,"  namely  mechanic  perspective  and 
drafting,  there  seems  to  be  even  less  opportunity  to  utilize  the 
drawings  made  in  one  class  in  i)artial  fulfilment  of  the  require- 
ments in  another. 

Every  teacher  of  botany  or  zoology  has  realized  that  ability  as 
an  artist  may  often  be  a  hindrance  rather  than  a  help  in  the 

*  Corson.     Introduction  to  Browning.     Bost.  ISOO.     rd.  3,  p.50. 
'Browning.     Fra  Lippo  Lippi. 
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laboratory.  Here  for  every  line  in  his  drawings  the  pupil  must 
be  able  to  point  to  an  element  of  structure  in  the  object,  but  the 
art  di'awiug  must  show  light  and  shade  and  texture.  How  the 
pupil  annoys  us  who  persists  in  concealing  structure  by  his  pro- 
fusion of  shading!  In  the  laboratory  the  pupil  should  confine 
his  illustrations  to  simple  line  drawings.  He  may  take  his 
laboratory  drawing  of  a  fish  into  the  art  class  and  invest  it  with 
all  the  high  lights  and  tone  effects,  and  other  accessories  so  dear 
to  the  tiTtist.  Its  scientific  value  may  possibly  not  be  lessened 
thereby,  but  it  is  extremely  doubtful  if  its  worth  as  the  record 
of  an  observation  has  been  at  all  increased.  Of  course  I  am 
speaking  now  only  of  drawings  made  by  high  school  pupils  in 
actual  laboratory-  work.  What  I  ha\'e  said  does  not  apply  to 
illustrations  in  textbooks. 

And  how  shall  the  case  be  stated  for  English?  Here  again  it 
is  a  case  of  community  of  purpose.  If  our  subject  read  "  biologic 
science  and  literature"  we  should  be  wonse  off  than  when  we 
considei*ed  drawing,  but  the  problem  is  less  complicated  when 
confined  to  i]nglish  composition.  Obviously  the  aim  in  the 
botany  or  zoology  class  is  that  the  pupil  shall  describe  what  he 
sees  in  the  clearest,  most  concise,  and  most  vivid  language  that 
he  can  command. 

If  we  let  the  aim  in  composition  be  stated  by  the  rhetoricians, 
we  shall  read,  **  there  is  no  higher  attainment  in  literature,  none 
which  lias  given  to  its  possessors  more  lasting  fame,  than  the 
ability  to  make  pen  pictures — to  so  represent  a  scene  in  words 
that  the  reader  becomes,  for  the  time,  an  actual  observer'.''^ 

Jl(»r(*  w(»  liavi'  ap'(H'iiient  in  purpose  in  composition  and  in  bio- 
logic s(i(*n<e.  The  high  school  work  in  composition  should  have 
us  its  rhi<»f  aim  to  develo]»  on  the  part  of  the  pupil  this  ability 
(•l(»arly  to  ex]n'ess  himself. 

Th(*  lirst  prenMiuisite  for  a  writer  is  that  he  shall  have  some- 
thiii*:  to  sav  iuid  a  desire  to  sav  it.  Without  tliis  a  masterv  of 
rlietorie  and  of  llu^  principles  of  coni]u)sition  are  of  little  avail. 


CL'irk,  J.  Sct.tt.     rractical  Klu^toric.     N.  Y.  IStH.     p.2()3. 
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And  yet  the  possession  of  something  to  say  is  not  the  only  require- 
ment.   Some  time  ago  a  writer  in  The  Critic  said 

The  development  of  scientific  method  is  alleged  to  be  one  of  the 
foremost  characteristics  of  the  present  century.  Philologists  will 
ransack  the  earth,  if  not  the  heavens,  for  exact  information  as 
to  date  and  authorship  of  even  the  fragments  of  ancient  literature; 
botanists  will  tramp  the  forests  for  months  to  verify  or  disprove 
the  rumor  of  a  new  orchid,  and  astronomers  will  go  to  any  acces»- 
ibie  point  on  the  face  of  the  globe  for  more  exact  figures  on  an 
^lipse  or*!l  transit  of  Venus.  We  might,  then,  expect  to  find  a 
corresponding  effort  for  exactness  in  the  expression  of  thought, 
but  an  examination  of  the  evidence  is  not  altogether  encouraging. 

In  Science  for  Oct.  30,  1903,  P.  C.  Warman  gives  the  results  of 
his  attempts  to  prove  this  assertion.  Having  an  intimate  ac- 
quaintance with  the  manuscripts  of  about  100  contributors  to 
scientific  literature,  he  has  classified  these  writers  as  good,  fair, 
and  poor,  (jood  means  "  those  whose  writing  is  clear,  orderly 
and  forcible  " ;  fair,  "  those  whose  writing  is,  indeed,  clear  and 
passably  methodical,  but  is  not  forcible  " ;  and  poor,  "  those  whoee 
writing  is  turbid  or  chaotic  or  has  other  defects  which  render  it 
of  little  value,  such  as  extreme  verbosity."  24^^  of  the  writers 
fall  into  the  *^  poor  "  group,  57^^  are  "  fair,"  jind  only  19r^  can  be 
classified  as  "  good." 

This  certainly  emphasizes  the  need  among  scientists  of  increased 
ability  to  express  themselves  well.  Where  shall  this  training  be 
given?  One  could  hardly  argue  that  time  for  it  should  be  taken 
from  the  biology  work.  It  is  a  question,  pure  and  simple,  of  the 
use  of  good  English,  and  therefore  is  a  i)roblem  to  be  solved  in  the 
class  in  composition  and  rhetoric.  *•  Doubtless,--  as  Mr  Warman 
suggests,  "the  technical  description  of  a  dinosaur  or  of  an 
aboriginal  shell  heaj>  can  derive  little  aid  from  metonymy  or 
climax,  but  the  field  of  the  scientific  S[MMialist  merges  insensibly 
in  common  ground,  and  when  he  is  on  the  borders  he  is  in  view 
of  the  whole  field  of  letters."  What,  therefore,  are  the  ]M)ssi- 
bilities  of  correlation  between  biologic  science  and  English? 
What  can  the  language  contribute  to  help  the  science,  and  what 
may  the  science  contribute  to  lielj)  the  language,  to  the  end  that 
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the  burden  of  work  may  be  lessened,  its  quality  in  both  subjects 
improved,  and  the  pupil  ultimately  benefited? 

Compositions  are  classified  under  description,  narration,  ex- 
position, argumentation,  and  versification.    It  is  in  one  of  these 
five  formal  classes  of  composition  that  we  must  find  the  oppor- 
tunitv  for  correlation.     Surelv  we  shall  not  find  it  in  versification, 
neither  in  argumentation  without  forcing  the  matter.    To  be  sure 
the  pupil  could  write  an  argumentative  paper  to  persuade  another 
that  the  cotyledons  of  the  castor  oil  seed  are  not  plumules,  or  that 
the  thorns  of  the  honey  locust  are  modified  stipules.    But  I  be- 
lieve that  any  attempt  at  correlation  here  would  be  merely  for  the 
sake  of  coiTelating,  or  forcing  a  point. 

Kxjiosition  is  **  the  statement  or  discussion  of  an  abstract  or 
general  theuie.''^  Obviously  there  is  little  opportunity  here  for 
correlation.  Of  course  all  these  remarks  refer  to  high  school 
work,  and  high  school  pupils.  A  Darwin  or  a  Huxley  may  in- 
dulge freely  in  argumentation  and  exposition,  but  in  the  high 
school  instruction  in  biologic  science  these  forms  of  discourse 
would  .scarcclv  enter  at  all. 

If  tlui  science  class  takes  the  much  advised  but  little  practised 
field  excui-sioiis  then  there  is  an  excellent  chance  for  a  narrative 
lliciiie  dcsrrihing  the  trip.  The  teacher  of  composition  ought  to 
1k»  <»i;iicful  to  the  science  teacher  for  furnishing  a  theme  outside 
of  (h(»  (»ncycloj)(Mlia,  and  the  science  work  will  profit  by  the  criti- 
cisms of  the  iiiJistcr  ill  English.  Here  is  a  most  excellent  oppor- 
tniiiiv  for  <-orrelaiioTi,  foi-  the  work  in  both  subjects  will  be  greatly 
hcTicliUMl  thcr<»l)\.  Y(M  we  are  hardly  justified  in  asking  the 
l:iiii:na<;c  icachci-  lo  jicc<']>1  accounts  of  field  excursions  in  biology 
ill  ruliihiH'iii  of  nil  ilic  rc<inirciu(»iits  on  narration. 

A\'c  hnvc  liiially  to  <-oiisi(ler  description.  What  would  the 
si'iciicc  icarijcr  in  hij^li  scho<»l  or  in  college  not  give  if  his  pupils 
c(»u](l  only  dcscrihc  in  words  what  they  seel  Lack  of  ability  to 
draw  is  chiefly  lack  of  ability  to  see,  but  lack  of  ability  to 
use  tli(»  (piccifs  lOn^lish  is  due  to  something  else  besides  want  of 
]K)\vcr  to  observe,     irere,  indecMl,  <an  the  work  in  biologic  science 


>  Clark.  J.  Scott.   Practical    Rhetoric.     N.  Y.  1«91.     p.  288;  aUo  Standanl 
Dictioimrv. 
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profit  by  the  work  in  English,  but  this  does  not  necessitate  correl- 
ation. General  training  in  description  will  help  the  pupil  when 
he  comes  to  describe  a  starfish  or  a  flower.  The  first  requisite  in 
the  laboratory  is  that  he  shall  observe  the  thing,  and  the  prime 
test  of  the  description  is  that  it  conveys  to  the  reader  in  concise 
language  an  accurate,  clear,  and  definite  idea  of  the  thing  ob- 
served. Compare  with  this  the  first  requisite  as  stated  by  Clark.i 
**  The  reader  should  gain  a  perfectly  clear  and  permanent  idea  of 
the  general  shape. of  the  object  described."  And  so  he  proceeds  to 
enumerate  the  criteria  of  a  good  description,  in  nearly  every  one 
of  which  the  high  school  teacher  of  science  bemoans  the  weakness 
of  his  pupils. 

But  after  all  his  been  said,  I  must  affirm,  even  at  the  risk  of 
being  accused  of  arguing  the  case  for  the  teacher  of  English, 
that,  so  far  as  correlation  between  biologic  science  and  English 
is  concerned,  the  limitations  exceed  the  opportunities.  Composi 
tiou  is  par  excellence  a  literary  study.  To  make  it  merely  ancil 
lary  to  science  is  to  defeat  its  highest  aims.  The  pupil  must  be 
equipped  to  appreciate  and  distinguish  the  good  from  the  bad  in 
literature,  as  well  as  acquire  ability  to  express  himself  well.  Not 
many  descriptive  themes  can  be  written  in  one  year,  and  only  a 
small  per  cent  of  these  can  come  from  the  science  work  without 
weakening  the  course  in  composition. 

The  special  problem  we  have  been  discussing  is  only  one  phase 
of  a  broader  one.  It  involves  the  whole  question  of  the  possibility 
and  desirability  of  correlation  in  the  high  school.  On  the  whole 
I  believe  the  plan  which  gives  such  admirable  results  in  the 
grammar  grades  is  neither  feasible  nor  desirable  in  the  high 
school.  Younger  pupils  are  not  specialists.  They  are  gen- 
eralists.  The  treatment  of  the  various  subjects  in  the  grammar 
grades  is  not  intensive,  but  extensive.  Lines  of  demarcation  are 
not  closely  drawn.  If  you  shut  one  eye  nature  study  looks  like 
biology,  if  you  close  the  other  it  is  literature  and  art,  while  if 
you  look  at  it  with  both  eyes  open  it  becomes  so  broad  that  one 
writer  may  con*ectly  define  it  as  ''  seeing  the  things  that  are 
worth  seeing,  and  doing  the  things  that  are  worth  doing,"  while 


'Clark,  J.  Scott.    Prat^tical  Rhetoric,  N.  Y.  1891.  p.  26:^. 
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by  another  enthusiast  it  is  vaguely  described  as  *'  a  point  of  view." 
Surely  there  is  nothing  intensive  here.    A  similar  statement  of 
the  caf^o  may  be  made  for  geography,  and  number,  and  language. 
Not  so,  however,  in  the  high  school.     All  truth  is  one,  to  be  sure, 
and  the  diffei-ent  knowledges  are  merely  different  view«  of  trutL 
All  the  subjects  of  the  high  school  course  are  related  and  inter- 
de[)endent.  t'onijnitation  lK?longs  to  lx)tli  mathematics  and  i)hy9ic8, 
s]>ecilic  gravity  to  physics  and  chemistry-,  osmosis  to  physics  and 
chemistry  and  the  biologic  sciences.     All  of  these  subjects  must 
1)0   exj)ressed   in    language,   and   the   verbal    statement   of  them 
assisted  by  illustrations.     It  does  not  logically  follow,  howe\^, 
that  the  curriculum  must,  or  even  can  be,  laid  out  on  the  basis 
of  convlation.     The  treatment  of  each  subject  is  intensive,  and 
although  in  their  broadest  aspects  all  of  the  formal  subdivisions 
of  knowlcMlge  ()V(M']ai>,  the  (exigencies  of  high  school  work  make 
correlation  impracticable.     An  attempt  to  force  it  to  any  great 
degree  would  only  serve  to  introduce  confusion  and  lack  of  defini- 
tion.    The  l>est  place  for  different  subjects  in  the  school  coiirse  is 
a  <iuestion  on  which  thei*e  is  yet  a  great  diversity  of  opinion,  and 
the  ])rograni  is  quite  likely  not  to  favor  correlation,  for  the  prin- 
cipals, and  not  the  teachei'fe  make  the  programs.     Composition 
and  drawing,  for  example,  are  quite  likely  to  come  in  the  first 
year  of  the  course,  whih*  the  chances  are  that  the  biologic  sciences 
will  come  later.     This  alone  is  an  obstacle  to  correlation. 

In  conclusion  then  there  are  three  facts  that  render  the  correla- 
tiou  of  biologic  science  with  drawing  and  English,  and  correlation 
in  general  in  the  high  school  either  impracticable  or  undesirable 
First,  lack  of  community  of  puiiiose  in  the  various  subjects; 
siv'ond,  chang<»  from  an  extensive  study  in  the  grammar  grades 
to  an  intensive  stndy  in  the  high  school;  third,  lack  of  agrreement 
in  the  lime  when  the  studies  are  pursued. 

r  fear  I  have  not  made  out  a  v<m\v  sli-ong  case  on  the  positive 
side  of  my  subject.  The  sti'ength  of  the  negative  side,  as  I  see  it, 
is  d(»tcrmined  beforehand,  and  I  can  only  hope  that  these  words 
have*  given  it  ch-ar  ex]>rcssion  and  carried  conviction  to  my 
heai-ers. 
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Harriette  Anns  Curtiss — In  opening  the  discussion  on  the 
correlation  of  biology-  with  English  and  drawing  I  wish  to  present 
four  controvei'sial  points. 

1  Knowledge  is  a  unit.  Students  have  been  dividing  it  into 
fractions  since  the  first  attempts  were  made  to  classify.  Halves, 
the  so  calle<l  trivium  and  quadriviuni  were  introduced  by  the 
ancients  and  si)ecialists  have  been  developing  the  numerous  de- 
[>artiiients  of  the  modern  curriculum  ever  since.  It  is  as  if  a  large 
open  sunlit  space  had  been  divided  by  partitions  into  private 
apai-tments.  Eact  partition  shades  the  area  it  incloses  from  a 
portion  of  the  sunlight  of  truth.  Mr  Dewey  has  shown  that  all 
livisions  among  subje<!ts  are  arbitrary  and  artificial. 

Sciencci  teachers  are  beginning  to  tear  down  the  partitions  on 
the  sides  of  English  and  drawing,  two  excellent  points  of  attack 
but  far  from  exhausting  all  possibilities.  The  resulting  correl- 
ation so  called  is  one  of  the  most  important  tendencies  in  the 
sr;ience  of  education  of  today.  Possibly  the  next  generation  will 
credit  biology  teachers  with  its  initiation.  It  must  be  remembered 
however  that  one  person  or  group  of  persons  can  not  correlate, 
the  word  means  to  have  mutual  or  reciprocal  relations.  Our 
friends  the  English  and  drawing  specialists  must  come  halfway 
in  order  to  bring  the  subjects  together  satisfactorily. 

2  One  written  page  corrected  by  the  biologj^  teacher  for  English 
and  subject-matter  is  of  more  value  to  the  student  than  10 
pages  that  could  be  corrected  in  the  same  length  of  time  for  bald 
facts  that  in  other  connections  are  sometimes  called  gradgrind. 
Require  as  much  written  work  as  you  like  from  students,  correct 
as  much  as  you  are  physically  capable  of  doing,  or  a  little  less, 
for  grammar  and  subject-matter,  let  the  rest  go  and  do  not  woiTy 
about  it.  Do  not  correct  anything  for  the  scientific  facts  simply. 
Accuracy  is  biology's  first  law. 

3  Require  a  little  written  work  for  each  subject  studied.  This 
may  be  notebook  work,  examinations,  the  written  answers  to  two 
or  tliree  leading  questions  dictatcni  one  day  to  be  prepared  for 
the  next  or  often  one  sentence  or  one  paragraph  written  in  five 
minutes  of  a  recitation  period  on  some  subject,  say  "  Physiologic 
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cal  Division  of  Labor."  The  nomenclature  of  science,  when  re- 
duced as  much  as  possible  is  so  difficult  that  students  can  not 
master  it  with  only  oral  use.  In  a  physiology  class  of  26  mem- 
bers last  month  I  developed  the  **  mechanism  of  respiration" 
as  tlioroughly  as  possible.  In  an  incidental  test  one  excellent 
student  wrote  an  excellent  paragraph  on  the  "  Methodism  of 
Kespiration.''  I  had  never  previously  considered  it  a  denomina- 
tional process. 

4  The  correlation  of  biologj-  and  English  means  more  than  mere 
data  pins  grammar  and  rhetoric.  Why  not  use  Holmes's  Cham- 
bered Xautilus  when  studying  Cephalopoda  tetra- 
b  r  a  II  c  h  i  a  t  a  ,  and  Burns's  poems  To  a  Mouse  and  To  a  Moun- 
tain Daisy  in  appropriate  connections?  When  teaohing  the 
circulation  of  the  blood  this  passage  from  Julius  Caesar  may  be 

introduced. 

You  are  my  ti-ue  and  honorable  wife. 
As  dcjir  to  me  as  are  the  ruddy  drops, 
lliat  visit  my  sad  heart. 

The  facts  that  Shakspcre  wrote  Julius  Caesar  before  1610  and 
that  Harvey  discovered  the  circulation  of  the  blood  in  1616,  the 
year  of  Shakspere's  death,  announced  it  in  1619  and  published 
it  in  KJi*.")  will  impress  any  class  with  the  marvel  of  Shakspere's 
genius  as  nnuh  as  any  English  teacher  could. 

Have  1  proved  these  points? 

Prof.  J.  E.  Kirkwood — 1  agree  in  many  points  with  Dr  Gager 
but  it  occurs  to  lue  that  wliere  the  biologic  side  of  botany 
and  zoology,  or,  if  you  choose,  the  ecologic  side,  is  emphasized, 
fewer  obstacles  are  presented  to  the  proper  correlation  of  these 
subjects  with  art  and  with  English.  In  this  connection  we 
might  ]M)iiu  to  the  work  of  William  Hamilton  Gibson  as  exempli- 
fying the  j)Ossil)ilities  iu  this  direction.  Gibson  was  preeminently 
an  artist  both  iu  language  and  })ictorial  work,  though  dealing 
very  ofKMi  with  commonplace  things,  and  still  is  conceded  to  have 
been  accurate  as  a  naturalist.  So  it  would  seem  to  me  that  the 
performance  of  accurate  work  in  biology  need  not  by  any  means 
be  divorced  from  the  exercise  of  the  artistic  sense  or  the  use  of 
kniutiful  or  eloquent   language. 
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CORRELATION    OF   BIOLOGY   WITH   SANITARY    SCIENCE 
BY  PROF.  JAMES  H.  STOLLER,  UNION  COLLEGE,  SCHENECTADY 

The  last  25  years  have  marked  great  progress  in  hygiene,  using 
this  term  in  the  meaning  given  by  Professor  Sedgwick,  as  "the 
^'liole  science  and  art  of  the  conservation  and  promotion  of  health, 
both  in  individuals  and  communities."    By  a  series  of  brilliant 
<liscoveries,  essentially  biologic  in  their  nature,  though  the  re- 
searches which  led  to  them  were  made  chiefly  from  the  stand- 
point of  medical  science,  a  revolution  has  been  effected  in  our 
attitude  toward  the  causes  and  the  means  of  prevention  of  many 
diseases.    We  know  now  that  at  least  one  half  of  the  diseases 
to  which  the  human  body  is  subject  are  due  to  the  entrance  of 
organisms  into  the  body,  and  their  interference  with  its  normal 
workings.     To  keep  well  means,  to  a  large  extent,  the  same  thing 
as  to  keep  these  organisms  out  of  the  body,  or  to  maintain  the 
body  in  such  a  condition  of  vigor  as  to  resist  their  attacks.    It 
is  now  recognized  that  the  health  of  communities  depends  to  a 
large  extent  on  the  effectiveness  of  measures  taken  to  prevent 
the  incursion  and  spread  of  micro-organisms,  producing  diseases. 
State,  municipal  and  other  boards  of  health,  organized  to  safe- 
guard the  public  health,  find  their  chief  field  of  activity  in  putting 
into  operation  the  means  available  for  excluding  and  controlling 
infections,  in  other  words,  the  specific  organisms  causing  com- 
municable diseases. 

The  question  we  wish  to  consider  is  whether  the  teacher  of 
biology  is  to  take  into  account  this  body  of  new  knowledge  regard- 
ing the  biologic  aspects  of  disease  and  its  applications  in  sanitary 
science.  Does  it  properly  fall  within  the  scope  of  his  work  to 
present  it  and,  if  so,  how  best  can  this  be  done? 

As  to  the  need  of  the  education  of  the  general  public  in  mat- 
ters of  sanitary  science  there  can  be  but  one  opinion.  Professor 
Sedgwick,  in  his  book,  Principles  of  Sanitary  Science  and  the 
Public  Health,  says:  "With  the  single  exception  of  the  changes 
effected  by  the  acceptance  of  the  theory  of  organic  evolution, 
there    has   probably   been   no   modification    of   human   opinion 
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within   the   19th   century  more  wonderful,  or   more  profoundly 
affecting  the  general  conduct  of  human  life,  than  in  our  attitude 
toward   the   nature,   causation   and   the  prevention  of  disease." 
Now  the  attitude  here  referred  to  is  that  of  the  sanitarian  and 
of  the  medical  profession.     But  the  full  benefit  of  the  new  knowl- 
edge will  not  be  realized  till  the  general  public  also  shares  in 
this  attitude.     The  public  will  supjiort  and  cooperate  with  health 
authorities  according  as  it  understands  the  principles  and  methods 
of  sanitarv  science.     It  is  still  tme  that  in  manv  communities, 
specially  the  smaller  villages  and  the  rural  districts,  little  atten- 
tion is  given  to  caring  for  the  public  health.     There  is  still  a  vast 
amount  of  hunuin  sult^ring  and  loss  of  life  that  could  readily 
be  j)reventcd  if  i)eople  were  educated  up  to  the  point  of  appre- 
ciating the  ikmmI  of  a  vigorous  supervision  of  matters  pertaining 
to  the  public  health.     The  day  of  ei)idemics  of  gickness  has  passed, 
or  ought  to  have  i)asseil.     When  disease  goes  stalking  through 
any  community  today  it  has  back  of  it  ignorance  or  carelessness 
which  is  a  disgrace  because  it  is  unnecessary. 

Should  not  the  schools,  then,  have  a  larger  share  in  this  edu- 
cational work?  What  kind  of  ignorance  is  it  more  worth  while 
to  dispel  than  that  which  is  the  cause  of  physical  suffering  and 
loss  of  human  life? 

Already  instruction  in  hygiene  is  given  in  the  schools.  In  con- 
nection with  ])liysiol(>gy  there  is  usually  taught  the  hygiene  of 
food,  clothing,  exercise,  rest,  bathing,  ventilation,  the  care  of  the 
teeth,  <\vcs.  (»tc.  Our  plea  is  for  a  more  extended  and  compre- 
hensive* hygiene,  including  more  of  the  facts  about  the  nature 
and  causers  of  si(*kiiess<*s  and  of  the  methods  of  modern  sanitary 
science*  in  ])rev(Miting  sickness. 

No  new  couise*  of  study  is  called  for  in  order  to  give  instruc- 
tion in  tlics(»  matters.  The  work  can  be  correlated  with  the  usual 
course's  in  beMany  and  zoology.  The  most  direct  connection  is 
afforded  in  tlu*  tn^^Ument  of  these  sciences  from  the  systematic 
standpoint,  or  that  of  classification  of  plants  and  animals. 
Biicteria  may  bi*  taken  up  for  stiuly  as  constituting  one  of  the 
groups  of  plants,     l^ven  when  the  course  in  botany  deals  chiefly 
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With  the  flowering  plants,  the  teaxjher  can  readily  give,  as  a  brief 
supplementary  course,  some  accoui^t  of  the  simplest  plants  belong- 
ing to  the  microscopic  world,  and  including  the  bacteria.     In 
what  is  here  said  it  is  assumed  that  the  teacher  will  have  at  hand 
a  compound  microscope  and  the  few  materials  necessary  for  mak- 
ing some   cultures  of  bacteria.    We   shall   suggest  presently   a 
number  of  simple  experiments  and  demonstrations  that  can  be 
made. 

In  a  course  of  zoology,  a  connection  for  presenting  the  data 
of  sanitary  science  is  afiforded  in  the  study  of  the  protozoa.  The 
amoeboid  parasites,  causing  malaria,  yellow  fever  and,  accord- 
ing to  a  recent  announcement,  smallpox,  may  be  considered  in 
connection  with  the  study  of  amoeba.  The  pathogenic  bacteria 
inav  be  referred  to  and  their  role  in  relation  to  disease  mav  be 
discussed  in  connection  with  the  bacteria  that  appear  in  the  hay 
infusion  employed  to  demonstrate  infusoria.  The  integrity  of  a 
course  either  in  botany  or  zoolog}'  need  not  be  destroyed  in  order 
to  Include  in  it  the  study  of  the  microorganisms,  a  knowledge  of 
which  bears  so  direct  a  relationship  to  human  welfare.  They 
are  organisms,  and  it  is  as  legitimate  to  study  these  in  a  course 
in  biology  as  any  other  organisms. 

But  before  going  farther  we  wish  to  say,  and  with  emphasis, 
that  there  should  be  no  note  of  the  alarmist,  no  touch  of  the 
sensational,  in  treating  of  the  pathogenic  organisms.  The  first 
thing  to  be  said  of  bacteria  is  that  as  a  group  of  plant  organisms, 
numbering  thousands  of  species,  they  play  a  useful  part  in  nature 
and  are  beneficent  toward  man.  But  just  as  among  the  larger 
plants,  while  the  vast  majority  are  useful  to  man,  supplying  him 
with  food  etc.,  there  are  a  few  that  are  poisonous;  so  among 
these  minutest  plants,  there  are  a  few  that  are  harmful  to  man, 
causing,  under  certain  conditions,  disease.  At  the  right  time  it 
.should  be  explained,  too,  that  nature  has  provided  safeguards 
against  the  evil  powers  of  these  bacteria ;  that,  ordinarily,  if  the 
body  is  in  a  condition  of  health  it  has  power  to  withstand  the 
incursions  of  disease  germs.  The  vast  majority  of  bacteria  that 
we  take  into  our  bodies,  along  with  our  food  and  drink,  are 
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destroyed  by  the  action  of  the  digestive  processes  in  the  stomach. 
It  should  be  explained,  further,  that  even  where  bacteria  get 
into  the  tissues  or  the  blood  it  has  been  shown  in  certain  cases 
that  the  leucoi*ytes,  or  white  cells  of  the  blood,  devour  and  digest 
the  intruders.     In  this  connection,  too,  mention  should  be  made 
of  the  wonderful  i»ovver  which  the  body  has  of  producing  within 
itself  neutralizing  substances,  or  antitoxins,  which  destroy  the 
effects  of  the  poisonous  matters  given  off  by  the  bacteria. 

Of  course  these  and  all  other  generalizations  should  be  pre- 
sented, as  far  as  possible,  in  connection  with  demonstrations,  or 
at  least  in  connection  with  a  statement  of  some  of  the  concrete 
fads  u])on  which  the  inductions  are  based.  Some  simple  dem- 
onstrations and  expenments  which  will  serve  to  make  the  work 
real  to  teacher  and  puj>il  and  keep  it  in  line  with  the  methods 
of  the  courses  in  botany  or  zoology  are  here  suggested: 

1  A  microscopic  examination  may  be  made  of  the  material 
which  accumulates  in  the  moulh  at  the  junction  of  the  teeth  and 
gums.  It  may  readily  be  obtained  by  gently  scraping  with  the 
blade  of  a  penknife  on  the  side  of  the  lower  incisor  teeth.  Along 
with  th(»  tartar,  loose  epithelial  cells  and  mucus,  will  be  found 
an  abundance  of  bacteria  representing  (if  I  may  judge  from 
the  (exhibit  obtainc^d  from  my  own  mouth)  several  morphologic 
types,  including  spirillum.  As  an  interesting  historical  note  it 
may  be  mentioned,  in  connection  with  this  demonstration,  that 
the  lirst  descriptions  and  drawings  of  bacteria,  made  by  Leeuwen- 
lioeck,  the  father  of  microscopy,  in  1683,  were  from  material  taken 
from  the  teeth. 

Tli(^  teacher  may  explain  why  the  cavity  of  the  mouth  affords 
a  favorabh*  lodging  j)lac(*  for  bacteria.  Its  walls  are  moist  and 
of  an  even  warm  temperature;  the  mucus  and  bits  of  food  re 
maining  in  the  month,  specially  if  one  is  careless  in  the  matter 
of  cleansing  the  mouth  and  teeth,  afford  abundant  nourishment 
for  tlu*  bacteria.  The  mouth  is  in  fact  a  favorable  incubating 
chamber  and  bacteria  raj>idly  grow  and  multiply  there. 

The  j)U])iLs  will  wish  to  know  whether  these  bacteria  are  harm- 
ful, and,  of  course,  can  be  assured  that  thev  are  not.     Still  it  is 
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wholesome  to  keep  the  mouth  as  free  from  them  as  possible — 
thev  undoubtedly  cause  a  bad  taste  in  the  mouth — and  it  is  as 
well  to  brush  the  teeth  not  only  every  morning  but  also  every 
night  on  going  to  bed.  It  should  be  borne  in  mind,  too,  that 
bacteria  have  a  part  in  causing  the  decay  of  teeth,  and  this  is 
another  reason  for  keeping  the  mouth  free  of  them,  as  far  as 
possible. 

The  teacher  should  then  explain  that  certain  disease-produ- 
cing bacteria  may  find  entrance  to  the  mouth  and  cause  disease. 
Thus  diphtheria  is  always  due  to  a  specific  bacillus  localized  in 
the  throat,  and  finding  its  way  there,  apparently,  through  the 
mouth.  Hence  the  danger  of  infection  from  the  breath  of  per- 
sons suffering  from  this  disease.  How  important  then  that  diph- 
theria patients  should  be  quarantined  and  that  plenty  of  time 
should  be  given  for  convalescence  before  they  associate  again  with 
their  schoolfellows. 

A  brief  explanation  of  present  methods  of  diagnosing  and  treat- 
ing the  disease  of  diphtheria  may  then  be  given.  The  teacher 
will  not  of  course  go  into  technicalities  and  will  avoid  the  appear- 
ance of  assuming  any  special  or  professional  knowledge.  But 
the  pupils  can  be  told  why  the  physician  obtains  a  portion  of 
the  white  membrane  from  the  throat  of  the  patient  and  how, 
if  the  bacillus  of  diphtheria  is  found  to  be  present,  an  antitoxin 
remedy  is  administered.  A  statement  may  be  made  as  to  the 
great  saving  of  human  life,  as  shown  by  statistics  collected  by 
health  boards,  in  regard  to  the  number  of  deaths  due  to  diphtheria 
since  and  before  the  discovery  and  use  of  antitoxins.  Thus  in 
New  York  State  the  mortality  from  diphtheria  from  1888  to  1895 
was  50.19  jier  1000  deaths  from  all  causes,  while  from  1895  to  1901 
the  rate  was  reduced  to  29.57. 

2  A  demonstration  of  the  presence  of  bacteria  in  the  air  may 
be  made  by  the  use  of  the  ordinary  gelatin  plate  cultures.  The 
teacher  may  then  exj>lain  that  while  ordinary  air  bacteria  are 
harmless,  yet  it  has  been  shown  that  certain  disease  germs  are 
cari'ied  by  currents  of  air.  Experiments,  similar  to  the  one  just 
made,  of  exposing  culture  mediums  to  the  air  of  hospitals  wliero 


53G  UNIVERSITY   OP   THE   STATE   OP   NEW    YORK  [DeC.28 

there  were  patients  suffering  from  consumption  of  the  longs,  or 
some  other  fomi  of  tuberculosis  disease,  have  shown  that  the 
specific  bacteria  causing  this  disease  are  capable  of  being  dis- 
tributed through  the  air. 

3  A  slide  demonstration  of  the  bacillus  of  tuberculosis  may 
then  be  made.  Through  a  physician  sputum  from  a  tuberculous 
l>atient  may  be  obtained  and  a  mount  prepared.  This  involves 
the  staining  of  the  bacilli,  but  tliis  is  not  specially  difficult.  A 
slide  pi-epared  by  the  teacher  affords  a  much  more  effective  demon- 
stration than  the  use  of  a  ready-made  slide  obtained  from  a  dealer, 
though  the  latter  may  be  employed  where  the  difficulties  of  making 
a  slide  seem  too  great. 

It  should  then  be  pointed  out  that  the  wide  prevalence  of  the 
disease,  causing  as  it  does  10^  of  the  deaths  that  take  place  each 
year  in  the  State  of  New  York,  is  due,  to  a  large  extent,  to 
the  distribution  of  bacilli  derived  from  the  sputum  of  persons 
having  the  disease.  The  bacilli  are  not  killed  by  the  drying  up 
of  the  ejected  sputum,  but  in  the  dry  state  or  in  the  form  of 
spoi-es  remain  alive  a  long  time  and  are  readily  caught  up  and 
distributed  by  currents  of  air.  Thousands  of  people  die  every 
year  through  inhaling  particles  of  dried  sputum  in  which  the 
living  tulxncle  bacilli  are  present.  How  important  then  that  the 
ejections  from  the  lungs  of  tuberculous  patients  should  be 
destroyed  by  burning.  The  point  should  be  enforced  that  tuber- 
culosis, while  now  a  dis<'ase  the  most  destructive  of  human  life, 
is  yet  one  which  to  a  large  extent  is  preventable  and  that  it  is 
jM)ssible  tlial,  if  the  nutans  of  preventing  it  now  known  to  science 
w(»r(»  every wliere  put  into  j)racti(*(\  Ihe  disease  would  eventually 
be  extei'Tiiinated. 

4  The  pres(^Ti(<^  of  bactcM'ia  on  the  skin  of  the  hands  can  readily 
and  ])i'etlily  ho  chMiioiist rated  by  the  use  of  potato  cultures.  Two 
slices  of  sterilized  jiotato  ari^  ]>la(ed  in  glass  dishes  with  covers. 
Just  before*  inittin^^  on  the  covers  tlu*  finger  is  rubbed  over  one 
of  the  ]»ie(es.  In  a  few  days  a  luxuriant  gi'owth  of  bacteria  will 
hav(»  fornuHl  where  the  finger  was  in  contact  with  the  potato. 
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This  serves  to  show  how  diseases  may  be  communicated  by 
-conta^on,  in  the  sen«e  of  contact.  It  should  be  explained  that 
in  all  eruptive  diseases,  as  measles,  scarlet  fever  and  smallpox, 
the  disease  germs  exude  from  the  pustules  or  inflamed  blotches 
of  the  skin  and  so  can  be  transfen^ed  to  another  person  through 
touch  or  be  transported  on  clothing.  The  importance  of  quar- 
antine may  then  again^  be  pointed  out  and  attention  drawn  to 
the  fact  that  under  present  day  quarantine  methods  the  diseases 
just  mentioned  are  held  in  check,  no  longer  running  through  whole 
communities  as  scourges,  or  plagues,  as  was  the  case  in  former 
times.  Mention  may  be  made,  too,  of  the  imiwrtance  of  disin- 
fection, and  some  account  may  be  given  of  the  ordinary  disin- 
fecting agents. 

5  The  attention  of  the  pui)ils  may  be  called  to  the  fact  that 
when  the  skin  of  fruits,  like  apples  and  grapes,  is  broken  putre- 
faction sets  in.  This  putrefaction  is  due  to  yeasts  and  bacteria 
of  the  harmless  kind,  so  far  as  man  is  concerned.  But  just  as 
the  skin  of  fruits  senes  to  protect  the  juicy  pulp  from  the  in- 
vasion of  outside  germs  harmful  to  them,  so  the  skin  of  our 
bodies  protects  us  from  the  entrance  into  the  blood  and  tissues 
of  certain  harmful  bacteria.  When  the  skin  is  cut  or  broken 
by  a  bruise,  bacteria  ai-e  almost  sure  to  find  admission.  Most 
of  these  cause  only  inflammation  of  the  wound,  but  there  are  a 
few  kinds  that  produce  more  serious  effects.  One  of  these  is 
that  causing  the  disease  of  tetanus  or  lockjaw.  This  germ  lives 
in  soils  and  hence  the  danger  of  getting  dirt  into  wounds.  Many 
cases  of  lockjaw,  not  a  few  of  them  proving  fatal,  are  occasioned 
every  year  by  the  use  of  the  toy  pistol.  IIai)pily  an  antitoxin 
remedy  for  tetanus  is  now  known,  and  last  year  the  authorities 
of  the  New  York  ^tate  Board  of  Health  made  ready  a  large  supply 
to  meet  the  special  demand  in  connection  with  Fourth  of  July 
casualties. 

C  An  interesting  and  instructive  laboratory  exi)crinient  was 
described  in  >SWioo?  i^cicncc  of  April  of  this  year,  and  reprinted 
in  the  July  number  of  the  Journal  of  Applied  Microscopy.  The 
work  was  done  in  a  secondarv  school  laboratorv  and  had  as  its 
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object  **  to  determine  experimentally  the  part  flies  may  play  in 
the  transmission  of  bacteria."  The  apparatus  consisted  of  a  boi 
divided  into  two  compartments,  in  one  of  which  food  material 
infected  with  a  pigment-producing  bacterium  was  placed.  As 
soon  as  Hies  were  seen  to  eat  of  the  food  or  walk  over  it  they 
were  allowed  to  pass  into  the  second  compartment,  in  which  vas 
a  glass  dish  containing  a  culture  medium.  Agar-agar  was  used  in 
the  ex})eriinen.t,  though  gelatin  or  even  potato  would  answer 
equally  as  well.  It  was  found  that  in  a  few  days  the  tracks  of  the 
flies  were  marked  by  colonies  of  bacteria  showing  the  characteris- 
tic pigment  color  of  the  species  with  which  the  food  was  inocu- 
lated. The  experiment  was  rei)eated  with  various  modiflcations. 
Flies  w(MH»  caught  with  sterile  forceps,  washed  in  liquefled  agar- 
agar,  which  was  then  i)oured  into  sterile  dishes  and  allowed  to 
solidify.  All  of  the  dishes  developed  colonies,  and  the  conclusioD 
was  reached  that  **  flies  in  nature  probably  always  do  carry 
bacteria  with  tlKMii,"  and  that  *'  it  is  probable  that  they  can  and 
do  carry  Ww  germs  of  any  disease  that  offers  them  an  opportunity 
to  come*  in  contact  with  infected  matter." 

A  ]>ra<ti('al  lesson  to  be  drawn  from  these  experiments  is  that 
th(»  ('X(  rcta  of  typhoid  fever  patients  should  be  disposed  of  in  a 
way  to  prevent  tli(»  possibility  of  flies  and  other  insects  acting 
as  the  cairiers  of  the  germs  of  this  disease. 

The  subject  of  insects  in  relation  to  disease  being  thus  brought 
forward,  the  teacluM-  may  give  some  account  of  the  part  certain 
s])(»cics  {)(  inos(iuitos  ]>lav  in  causing  diseases  of  malaria  and 
y(»ll(»\v  fever.  The  tiles  of  th(»  s<ientiflc  journals,  as  well  as  the 
book  by  L.  ( ).  Howard,  the  government  entomologist,  afford  in- 
forniali(»ii  <»ii  this  to]>ic.  fare  should  be  taken  to  explain  that 
tile  inahiria  causinii  uiosquitos  are  not  the  common  species,  but 
]>articulai-  sikmIcs  wiiicii  hi-eed  in  swamjjs  and  stagnant  waters. 
Tii<»  ujeans  of  ])revenling  malaria  are,  therefore,  the  drainage  of 
swaiii]>y  grounds  and  th(*  tilling  up  of  stagnant  pools  and  ditches. 

7  A  disease  c(»u<'eiiiing  ih(»  natun*  of  which,  its  causes  and 
ilie  uieans  for  its  prevention,  the  ]uil>lic  stands  greatly  in  need  of 
(MilighienuKMit    is    that    of   typhoid    fever.     It   may   be  taken   as 
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thoroughly  established  that  the  usual  cause  of  this  disease  is  the 

drinking  of  impure  water.    This  statement  may  be  narrowed  and 

made  more  explicit  by  saying  that  the  usual  cause  of  typhoid 

fever  is  the  drinking  of  water  that  has  sewage  in  any  form  or 

quantity  mixed  with  it.    Any  stream,  well,  or  spring  which  is 

open  to  access  of  excreta,  directly  or  indirectly,  may  contain  the 

infection  of  typhoid  fever. 

An  experiment  which  affords  a  good  basis  on  which  to  give 

I 

instruction  in  regai*d  to  this  disease  is  the  simple  one  of  making 
two  gelatin  plate  cultures,  one  of  water  known  to  be  uncon- 
taminated,  as  that  of  a  country  spring,  or  the  filtered  water  of 
a  city  water  plant;  the  other  of  water  from  a  sewage-polluted 
stream,  as  any  river  on  whose  banks  cities  are  located.  The 
contrast  in  respect  to  the  number  and  varieties  of  the  colonies 
developing  will  be  very  marked.  The  teacher  may  then  explain 
that  water  is  the  natural  home  of  manv  kinds  of  bacteria;  that 
just  as  all  ordinary  streams  and  ponds  contain  various  forms  of 
animal  and  plant  life,  so  likewise  bacteria  and  many  other  mi- 
croscopic organisms  live  in  water.  In  general  these  do  no  harm 
to  man;  it  is  probable  that  unpolluted  natural  waters,  like  the 
mountain  streams  which  are  the  head  waters  of  rivers,  are  quite 
fit  for  human  use.  But  just  as  soon  as  natural  waters  are  ren- 
dered unnatural,  that  is  just  as  soon  as  pollution  in  the  form  of 
wastes  from  factories  located  on  their  banks,  or,  worst  of  all, 
sewage  discharged  into  them  from  cities  or  villages,  or  even 
single  houses,  situated  on  their  banks,  they  become  dangerous 
for  use  for  drinking.  It  has  been  found  out  that  certain  bacteria 
are  capable  of  living  in  two  phases  'of  existence.  In  one  of  these 
phases  thej-  are  parasites  living  in  the  alimentary  canal  and  in 
certain  other  organs  of  the  human  body  and  causing  disease. 
In  the  other  phase  of  their  existence  they  live  in  water.  Typhoid 
fever  is  one  of  the  diseases  which  are  due  to  bacteria  which 
exhibit  this  dual  mode  of  life.  They  are  always  present  in  the 
discharges  from  the  intestines  of  persons  sick  with  the  disease; 
the  discharges  being  sewered  into  streams,  the  bacteria  tlien  enter 
upon  the  alternating  saprophytic  phase  of  their  life  history.     They 
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are  capable  of  living  in  water  a  long  time.  The  evidences  are 
that  they  are  constantly  present  in  sewage-polluted  waters.  If 
such  watei^s  are  used  for  drinking  the  bacteria  may  again  pa» 
into  the  parasitic  stage,  causing  the  disease  of  typhoid  fever. 

The  lesson  is  that  the  only  waters  that  are  fit  to  drink  are 
natural  waters  from  sources  where  access  of  human  wastes  is 
impossible,  or  waters  fi^om  which  impurities  have  been  removed 
by  the  means  devised  by  sanitary  engineers,  such  as  filtration- 
plants.     Most  of  our  cities  have  provided  themselves  with  pure 
water  supplies;  it  is  rather  in  smaller  communities,  where  there 
is  no  system  of  disposal  of  sewage,  and  where  well  waters,  located 
near  vaults,  are  used  for  drinking,  that  this  disease  breaks  out 
Sometimes  it  takes  on  the  forai  of  an  epidemic;  in  every  recent 
instance  of  epidemic*  typhoid  fever  the  cause  has  been  found  to  be 
an  impure  water  sui)ply. 

What  has  now  been  said  is  enough,  it  is  believed,  to  indicate 
the  method  by  which  instruction  in  sanitary  science,  in  its  recent 
important  <lev(»h)i)m(Mits,  can  be  given  in  connection  with  the 
courses  in  l>ioloj;y  in  the  secondar\^  schools.  Of  course  there  are 
ditllicultics  to  1m»  ov<»rcome — lack  of  equipment,  pressure  of  other 
work.  etc. — but  thev  are  oulv  the  difficulties  which  alwavs  have  to 
Ik*  ovcnome  when  a  new  line  of  work  is  taken  up,  and  science 
teachei*s  have  achieved  too  manv  victories  to  doubt  that  success 
will  await  upon  any  u(*w  etiorts. 

Dr  Frederick  W.  Smith  r>iolo<!:ic  research  is  doubtless  largely 
respousihio  for  our  niock^ru  scientific  attainments  pertaining  to 
h\;<iciio  and  sanitation  as  well  as  much  of  our  recent  progress 
ill  j)n'v<MUiv(*  iiKMliciiie.  li  is  but  natural  or  reasonable  that  the 
study  of  ihc  structure.  (lev(*lopment,  and  function  of  life  should 
loach  us  scuncthiug  rcunrdiu^  the  ]nvservation  of  life. 

To  what  extent  should  sanitary  science  be  the  subject  of  instruction 

There  is  cerjaiuly  ji'rcai  mod  for  a  more  general  knowledge  in 
matters  pertaining  to  hygiene.  The  practical  appliciition  of 
hyjiieni<'  uu^asun^s  or  th(^  satisfactory  enforcement  of  sanitary 
laws  can  not  be  successfully  accomplished  in  advance  of  public 
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opinion.  Public  opinion  is  largely  the  exponent  of  public 
knowledge.  The  first  duty  then  of  the  sanitarian  is  to  instruct 
the  public.  Public  instruction  must  be  primarily  through  the 
medium  of  the  institutions  of  learning.  Up  to  the  present  time 
instruction  in  sanitary-  matters  has  been  largely  through  the 
medium  of  physicians,  meddcal  journals  and  saniitary  societies. 
The  general  public  has  yet  little  knowledge  or  appreciation  of 
sanitary  or  hygienic  requirements.  It  has  been  and  is  still  most 
difficult  to  secure  proper  legislative  enactment  on  sanitary  mat- 
ters. Legislators  and  those  in  authority  still  seem  to  consider 
sanitarians  visionary  doctrinaires  and  their  recommendations  as 
impractical  fads  unworthy  their  serious  consideration  and  thus  it 
is  plain  that  it  is  not  alone  the  poor  and  ignorant  that  are  in  need 
of  siinitary  training  or  instruction. 

The  extent  to  which  advanced  sanitary  science  should  be  taught 
depends  on  circumstances  or  rather  the  capacity  or  positions  of 
the  student  or  the  position  he  or  she  is  to  occupy  in  life.  Thus 
I  believe  the  fundamental  principles  of  hygiene  and  elementary 
physiology  should  fomi  a  part  of  elementary  education.  In  the 
high  school  some  in«tritction  should  be  given  in  chemislTj-,  bac- 
teriolog}*,  personal  house  hygiene  and  general  sanitation;  in  the 
university  advanced  bacteriology,  chemistry,  chemistry  of  foods 
and  general  sanitation.  Instruction  in  hygiene  should  be  begun 
in  the  kindergarten,  and  continued  through  all  the  higher  coui*sos 
of  studv. 

Teaching  of  hygiene  and  gpranting  of  diploma  of  doctor  in  public 

health 

There  has  recently  Ik^h  considerable  agitation  of  the  matter 
of  the  teaching  of  hygiene  and  granting  of  diploma  of  doctor  of 
public  health.  I  am  not  quite  satisfied  as  to  the  practicability 
of  this  measure.  To  cover  the  entire  field  of  sanitarv  work  re- 
quiws  a  very  wide  range  of  study,  in  fact,  so  large  is  the  field 
and  so  complex  are  the  various  problems  involved  that  it  seems 
necessary  to  specialize  in  the  higher  education  and  practical 
ti'eatment  of  the  various  departments  of  sanitary  science.     Then 
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in  the  organization  for  sanitary  work  are  we  not  likely  to  pro- 
ceed with  more  advantage  and  with  better  prospects  for  success 
and  advancement  by  specializing  in  the  different  lines  of  work? 
Specializing  certainly  favors  concentration  of  thought,  individual 
research,  and  progress,  and  thus  contra  indicates  the  attempt  to 
combine  all  knowledge  or  its  practical  application  in  one  individ- 
ual. The  woT'k  of  a  health  officer  of  a  city  makes  it  necessary  that 
he  should  be  a  physician  that  he  may  diagnose  and  differentiate 
the  various  infectious  diseases.  The  health  department  also  re- 
quires the  services  of  a  competent  chemist  for  the  analysis  of 
water,  drugs,  milk  and  other  foods  but  he  need  not  be  a  physician. 
EveiT  city  needs  the  sei^ices  of  a  competent,  practical  bacteriolo- 
gist but  he  need  not  be  a  chemist  for  he  will  find  all  the  work 
he  can  do  in  his  own  department.  The  health,  department  needs 
the  services  of  a  veterinarian  to  look  after  infectious  diseases  in 
domestic  animals,  examine  cattle  furnishing  the  milk  supply,  the 
sanitary  condition  of  dairy  stables,  the  food  and  water  supply  of 
cattle,  the  insi)ection  of  abattoirs,  butcher  shops  etc.  Sanitary 
inspcM-tors  are  required  who,  while  they  do  not  need  the  technical 
knowledge  of  a  physician,  bacteriologist  or  chemist,  must  have 
special  knowledge  or  training  fitting  them  for  their  work.  There 
are  many  sanitary  problems  in  drainage,  that  require  the  services 
of  an  engineer.  Every  sanitarian  or  specialist  in  hygienic  work 
must  have  a  well  grounded  general  knowledge  of  chemistry,  bac- 
teriolo^^y  and  general  hygiene.  Just  how  much  of  hygiene  shouM 
l>e  lau^ht  ill  the  kindergarten,  grammar  school,  high  school. 
university,  jigricultural,  veterinary  or  medical  school  I  am  not 
(juito  |)rei>ared  to  say  but  unquestionably  a  stated  curriculum 
should  be  devised,  authorized  and  required  which  should  be  ap- 
plicable or  ndapHMl  to  the  various  grades  of  study,  or  positions 
students  may  b(^  exj)eeted  to  fill  in  after  life.  Hygiene  should 
certainly  he  taught  in  all  institutions  of  learning  for  every  indi- 
vidual needs  a  considerable  knowledge  of  the  principles  of 
hy<iien<^  and  gi^ieral  sanitation  that  he  may  be  able  to  at  least 
j>rotect  his  own  life  under  adverse  sanitary  conditions. 
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In  connection  with  the  course  in  architecture  something  in 
sanitary  engineering  should  be  required.  The  sanitary  expert 
engineer  must  have  the  same  general  knowledge  of  chemistry  and 
bacteriology  that  should  be  required  of  the  medical  health  officer 
but  he  does  not  require  the  special  instruction  in  preventive 
medicine  and  infectious  diseases. 

The  first  essential  of  well  being  or  well  doing  at  any  period  of 
life  is  good  health.  At  the  same  time  it  is  a  fact  that  but  few 
people  enjoy  perfect  health,  notwithstanding,  that  nearly  all 
diseases  are  preventable.  To  cure  disease  and  correct  disease 
tendencies  is  the  specific  duty  of  the  physician.  To  instruct 
healthy  people  how  to  keep  well  should  be  the  duty  of  all  teachers. 
It  is  obvious  that  in  education  rather  than  in  compulsory  legis- 
lation lie  our  most  potent  factors  for  preventing  disease  and  main- 
taining good  health.  Still  will  intelligent  people  continue  their 
indifference  to  hygienic  laws  and  requirements  and  to  violate  the 
laws  of  nature  and  sacrifice  health  and  even  life  itself  for  petty 
ambitions  and  greed  for  gain.  For  the  protection  of  health  and  the 
prolongation  of  life,  personal  hygiene  in  its  various  phase®  is  of  no 
less  importance  than  general  sanitation.  Personal  hygiene  is 
applicable  to  all  individuals  and  to  all  positions  or  vocations  of 
everyday  life.  The  practical  and  comprehensive  application  of 
personal  hygiene  implies  simply,  correct  living  and  right  doing 
and  is  of  quite  as  much  importance  to  the  moral,  as  to  the  physical 
side  of  life.  While  there  have  been  great  advances  in  the  practi- 
cal application  of  hygiene  in  recent  times,  I  can  see  in  the  future 
still  greater  possibilities  in  its  influence  on  posterity,  in  the  pre- 
vention of  degeneracy,  crime,  and  unfavorable  heredity  as  well  as 
in  the  further  prolongation  of  human  life. 

Oeorge  H.  Hudson — I  believe  that  in  many  if  not  all  schools  the 
period  devoted  to  physical  exercise  is  one  unthinkingly  devoted  to 
the  spread  of  tuberculosis.  A  test  of  the  air  made  during,  or  just 
after  exercise,  shows  a  very  marked  increase  in  the  number  of  dust 
particles  and  bacteria.  With  the  present  i)ercentage  of  cases, 
everv  class  is  likelv  to  have  one  or  more  infected  members,  and 
till  the}'  are  taught  what  it  means  to  keep  the  clothing  free  from 
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the  tubercle  bacilli,  they  will  most  certainly  add  dust  containing 
these  bacilli  to  the  air  of  the  room.  Large,  well  ventilated,  and 
clean  rooms,  and  special  suits  which  could  be  hung  in  a  small  com- 
partment and  treated  with  steam  once  or  twice  a  week,  would  cut 
the  danger  down  to  a  minimum.  The  time  is  coming  when  the 
school,  and  after  it  the  home,  will  delight  in  the  cleanliness  of 
a  well  regulated  hospital,  but  the  time  may  yet  be  far  distant. 

S(?ction  C.     EARTH  SCIENCE 

HOME   GEOGRAPHY.     ITS  PLACE   AND   PURPOSE   IN   GEOGRAPHY   TEAGHIHQ 
BY  COMMISSIONER  H.  IRVING  PRATT,  OSWEGO  COUNTY 

There  are  several  definitions  of  home  geography.  For  this 
reason,  it  seems  well  at  the  outset  to  define  it  from  my  point  of 
view.  The  study  of  the  origin  and  development  of  one's  physical 
environment  and  its  relation  to  life  is  home  geography. 

The  question,  what  constitutes  one's  physical  environment 
naturally  arises.  The  ansAver  depends  on  who  that  one  is,  whether 
he  be  the  child,  youth  or  adult,  for  a  person's  environment  has  a 
greater  meaning  with  his  experience.  The  child  sees  the  things 
in  his  iiiunediate  environment  as  far  as  tliev  administer  to  his 
enjoynumt,  as  the  brook,  valley,  meadow,  hill,  pond,  farm,  store 
and  mill.  The  youth  sees  all  these  and  more,  for  he  begins  to  see 
relations  between  his  physical  needs  and  the  earth  forces  which 
wholly  or  in  part  supply  his  needs;  also  how  those  forces  are 
modified  by  climat(\,  erosion,  etc.  The  adult  perceives  how  the 
various  sciences  are  related  to  the  different  industries,  how  the 
differcMit  industries  and  the  various  means  6t  transportation  and 
coniiiuniicaliou  are  related  to  commerce,  and  how  commerce  leads 
to  a  world-wide  exchange  of  ideas  as  well  as  commodities. 

Th(*  day  has  goii(»  l)y  when  in  our  best  schools  we  found  geog- 
raphy tau«j:Ijt  on  ihe  old  basis;  when  mechanic  memory  played 
such  an  iniporlant  j»art.  Many  of  you  recall  the  time  w^hen  the 
child  learned  "A  body  of  land  entii'ely  surrounded  by  water  is  an 
island,"  willioul  siM'ing  the  island;  when  the  child  learned  to  bound 
oYovy  town  in  tlio  county  and  every  county  in  the  state  as  mere 
facts. 
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I  inspected  a  school  not  long  since  where  the  teacher  had  a  five 
jear  old  girl  name  the  northern,  eastern,  and  southern  tiers  of 
counties  of  this  state  for  my  benefit.  It  was  seemingly  a  pro- 
digous  feat,  but  what  was  the  benefit  to  the  child  ?  Could  not  the 
girl's  time  have  been  s[)ent  to  better  advantage  under  projyer 
teaching? 

On  its  new  basis,  the  life  element  is  emphasized  in  geography 
work.  Relations  between  life  and  earth  are  constantly  shown. 
l*rofessor  Farnham  says,  "Any  geography  lesson  is  incomplete 
unle^  it  has  some  phase  of  the  life  element  in  it.  Relations 
should  be  shown  between  life  and  earth." 

The  place  of  home  geography  first  of  all,  is  found  among  the 
firet  lessons  taught  the  child.  Ritter  says,  "  The  very  first  step 
in  a  knowledge  of  geography  is  to  know  thoroughly  the  district 
where  we  live."  Then,  the  first  place  of  home  geography  is  found 
in  the  study  of  that  part  of  the  earth's  surface  lying  just  at  our 
doors. 

Almost  everywhere  are  the  stoi-e,  where  something  concerning 
trade  may  be  learned,  the  mill  from  which  the  child  may  learn 
how  the  different  grains  are  ground  into  flour,  and  the  stream 
from  which  he  may  learn  the  uses  of  water.  Almost  at  our  doors 
are  the  hill,  brook,  pond,  etc.  The  hill  that  the  child  climbs  and 
coasts  on,  by  an  appeal  to  his  imagination,  may  be  made  to  repre- 
sent some  lofty  peak.  The  brook  that  flows  through  his  father's 
fann  or  the  little  stream  formed  by  the  sudden  shower  may  speak 
to  him  of  the  Mississippi,  or  some  other  large  river.  Similarly 
the  idea  of  sea  or  ocean  may  be  deduced  from  that  of  pond  or  lake. 

The  child's  great  physical  needs  are  already  known  to  him. 
Many  of  them  are  supplied  from  his  physical  environment.  T^et 
us  then  consider  them — need  of  food,  need  of  clothing  and  need 
of  shelter. 

Everv  child  eats  three  meals  a  dav,  not  to  mention  between 
meals.  One  of  the  commonest  of  his  foods  is  bread.  By  follow- 
ing bread  through  successive  steps  back  to  the  soil,  he  learns  many 
things.     Some  of  which  are  as  follows : 

1  His  parents  possibly  buy  bread  from  the  baker 
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2  The  baker  buys  flour  from  the  merchant  and  makes  bread  to 
sell 

3  The  merchant  buys  flour  from  the  miller 

4  The  miller  buys  wheat  from  the  farmer  to  grind  into  flour 

5  The  farmer  grows  the  Avheat  in  his  field 

In  conneetion  with  the  above,  lessons-  of  an  elementary 
character  can  be  taught  about  home  industries.  I  have  selected 
three  common  ones,  fanning,  storekeeping  and  milling.  Much 
valuable  material  of  special  interest  to  children  can  be  found  in 
studying  these  industries.  What  I  shall  give  will  be  merely  sug- 
gestive. 

1  Fanning 

a  The  farmer  raises  cows,  swine,  sheep  and  other  domestic 
animals,  and  gi'ows  grains  and  vegetables 

h  The  farmer's  needs  are:  food  for  himself  and  his  animals;  a 
house  for  himself  and  a  place  of  shelter  (bam)  for  his  animals  at 
night  and  during  cold  weather 

c  (irowing  of  plants  to  feed  himself  and  cattle 

(I  The  earth  conditions  which  favor  the  growing  of  plants  are, 
(1)  gentle' slope  for  drainage  and  ease  of  cultivation,  (2)  fine, 
moist,  rich  soil  to  sui)ply  food  for  plants  and  (3)  sufficient  light 
and  heat  frouj  the  sun 

c  Th(»  preparation  of  the  soil  for  growing  useful  plants 

f  Sowing  the  swd  and  caring  for  the  plants 

f/  Cutting  the  hay  and  corn,  harvesting  the  grains  and  gathering 
the  fruits 

//  Taking  tii(»  farm  produce  to  market 

2  St  on  ^keeping 

a  Fsc :  to  sell  what  a  |i(M'S(m  needs  and  buy  the  farmer's  produce 
h  Kinds  of  jroods  bon<rht  at  the  store:  sugar,  flour,  tea,  coffee, 
clothes,  etc. 
('  Money,  cjigs,  butter,  wood  and  work  are  paid  for  the  goods 


:\  Milling 


(f   I'sc  :  to  grind  ditlVrcnt  jiiains  into  flour 

h  The  jj^rindinj;  is  done*  hv  great  rollers  or  stones 
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c  Water  is  usually  the  power  that  turns  the  great  wheel.    Be- 
cause of  this,  the  mill  is  generally  built  on  the  bank  of  a  stream 
d  Uses  of  water  to  different  forms  of  life. 

(1)  Man:  (a)  turns  the  great  water  wheel;  (h)  place  for  Ash- 
ing, bathing,  boating  and  skating;  (c)  place  where  ice  is  procured 

(2)  Animal:  (a)  to  drink;  (6)  for  some,  to  bathe  in;  (c)  for 
some,  a  home;  (d)  place  to  get  food  in  or  from 

(3)  Plant:  (a)  need  it  for  life 

In  considering  our  next  great  physical  need — need  of  clothing, 
we  find  several  points  of  contact.  Take  for  example  clothing 
made  from  wool.  While  studying  farming,  take  the  raising  of 
sheep;  storekeeping,  the  buying  of  cloth  or  clothes  and  milling 
the  making  of  wool  into  cloth. 

The  point  of  contact  depends  on  the  child's  environment.  If 
he  lives  in  a  farming  community,  the  raising  of  sheep  would  be 
best ;  if  in  a  milling  district,  the  making  of  wool  into  cloth,  and 
if  in  a  business  center,  the  buying*of  woolen  cloth  or  clothes. 

I  shall  select  as  the  point  of  contact  the  raising  of  sheep,  as  I    ' 
live  in  a  farming  section.     The  children  know  the  sheep  by  sight. 
Many  of  them  are  familiar,  to  some  degree,  with  its  food,  habits, 
characteristics,  and  uses  to  man.     The  teacher  should  take  note 
and  make  use  of  these  facts. 

Though  the  different  stages — washing  and  shearing  the  sheep, 
picking,  greasing,  carding  and  spinning  the  wool  and  weaving  the 
threads — that  the  wool  goes  through  to  make  cloth  are  not  in  the 
province  of  geography*,  they  could  be  taught  as  lessons  in  nature 
study.  Lessons  on  spinning  and  weaving  wool  by  our  grand- 
mothers would  be  very  interesting  and  instructive.  The  teacher, 
if  possible,  would  have  an  old-fashioned  spinning  wheel  at  hand 
and  take  the  children  to  see  the  loom  used  for  weaving  cloth  years 
ago.  The  looms  of  this  kind  in  use  are  not  numerous,  but  the 
idea  can  be  gotten  from  the  cari)et  loom  or  from  pictures  of  it. 
These  observations  of  primitive  apparatus  aix?  a  good  starting 
point  to  teach  the  wonderful  advance  made  in  the  last  50  years  in 
the  machinery  used  in  the  manufacture  of  cloth. 
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In  teaching  our  last  great  physical  need — need  of  shelter,  we 
may  take  either  tlie  buildings  on  the  farm  found  in  our  work  on 
farming,  the  stoi'e  in  the  mercantile  lessons  or  the  mill  in  the 
milling  lessons  as  a  point  of  contact.  As  previously,  the  point  of 
contact  depends  on  the  place  of  the  child's  home.  Probably  one 
of  the  buildings  on  the  farm,  preferably  the  house,  is  best. 

Tlie  uses  of  the  house,  the  lumber  from  which  the  house  is  made, 
the  coinnion  trees  from  which  lumber  is  sawed,  places  from  which 
the  lumber  comes  and  how  it  reaches  us,  and  the  houses  of  the 
Indian,  Eskimo,  and  Bedouin  of  tlie  desert,  are  suggestive  of  what 
can  be  learned  in  teaching  the  need  of  shelter. 

This  brings  us  to  the  second  place  of  home  geography  in 
geography  teaching  which  is  found  in  the  preparation  for  the 
study  of  earth  forms  outside  of  the  learner's  horizon.  This  means 
that  home  gcogr{ii)hy  has  a  place  in  all  geography  teaching,  in  the 
gi-ammar  and  high  school  as  well  as  in  the  primary  grades. 
All  g(H>gi'aphy  must  begin  at  home.  All  geography  can  not  be 
studied  in  the  grades,  hence  all  home  geography  can  not  be  studied 
in  the  grades.  Kitter  siiys,  *'  Wherever  our  home  is,  there  lie  all 
the  materials  which  we  n(?ed  for  the  study  of  the  entire  globe." 
Wherever  we  are  there  are  the  great  earth  elements:  atmosphere, 
laud  and  water.  There  is  also  plant,  animal  and  human  life;  also 
day  and  niglit  and  change  of  seasons.  On  these  great  geographic 
elements  are  based  all  the  details  of  geography  teaching  whatever 
the  grade  of  subject-matter  or  intellectual  attainment  of  the 
learner.  Hence,  to  again  quote  Ritter,  "  Wherever  onr  home  is, 
there  lie  all  the  materials  which  we  need  for  the  study  of  the  entire 
globe.*' 

It  is  ('vi(l(4it  thou  that  whatever  geographic  form  is  studied  in 
any  ^rade,  we  must  iiiid  the  preparation  for  that  study  within  the 
<hild\s  ex])ericuce,  lieiice  in  the  geography  of  his  home.  Let  the 
subject  of  study  he  the  gi*eat  ice  invasion  of  the  glacial  period  of 
our  present  geologic  era.  Evidences  of  this  invasion  may  be  found 
ill  iKsirly  i^M'vy  school  district  of  the  Empire  State.  The  hills  of 
tlio  distrirt  arc  kanies  or  drumlins,  moniinic  deposits  of  theconti- 
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nental  glacier.  Not  far  from  every  school  may  be  found  a  stream 
which  in  the  ic*e  age  was  turned  out  of  its  course  and  in  its  new 
course  falls  over  a  cliff  or  precipice  producing  a  waterfall. 
In  many  a  near-by  field,  may  be  found  few  or  many  large,  rounded 
and  much  worn  rocks  unlike  any  rocks  in  the  vicinity.  These 
are  boulders  or  "  erratics  "  which  were  borne  to  their  present 
resting  places  by  the  great  ice  sheet.  Grooves  and  scratches  may 
be  found  in  the  bed  rock  in  many  places  where  the  country  rock 
is  exposed.  These  are  always  parallel  and  extend  in  the  same 
general  directions.  Among  the  loose  rock  are  often  found  pebbles 
with  striae.  The  striae  of  the  pebbles  and  the  groovings  in  the 
country  rock  and  boulders  all  point  ta  a  common  cause.  These 
phenomena  as  well  as  the  soil  of  nearly  ever}*  locality  make  up 
the  preparation  for  the  study  of  one  of  the  greatest  events  in  the 
world's  history — an  event  which  is  of  great  interest  to  the  student 
of  geogi'aphy,  no  less  than  it  is  to  the  student  of  geology.  For 
example,  has  not  the  manufacturing  industry  been  a  large  factor 
in  the  making  of  New  England?  Is  not  this  manufacturing 
industry  dependent  upon  the  unexcelled  water  power  found  almost 
everywhere  in  New  England  ?  And  is  not  the  water  power  due  to 
the  work  of  the  great  ice  invasion  ? 

In  conclusion,  the  purpose  of  home  geography  is  to  lay  the 
►  foundation  for  all  geography  work  and  help  one  to  have  an  under- 
standing and  consequently  an  appreciation  of  the  origin  and 
development  of  earth  forms  and  their  relatibn  to  and  influence  on 
life.  The  work  in  home  geography  forms  a  basis  for  all  geography 
work.  The  study  of  the  hill  is  a  basis  for  the  study  of  the 
mountain,  the  brook  for  the  river,  and  the  study  of  earth  con- 
ditions and  life  during  the  different  seasons  of  the  temperate 
zone,  for  earth  conditions  and  life  in  the  torrid  and  frigid  zones. 

To  illustrate,  take  the  study  of  the  earth  form,  a  river,  beginning 
with  a  drop  of  rain  falling  from  the  clouds,  trace  it  till  it  becomes 
a  part  of  the  river  and  then  the  sea,  note  its  relation  to  and  in- 
fluence on  life.  This  gives  one  an  understanding  of  the  great 
earth  form  and  consequently  an  appreciation  of  it. 
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LABORATORY    WORK    IN    PHYSICAL    GEOGRAPHY 
HY    ALHERT   PKRRY    BRIGIIA.M,   COLGATE    UNIVERSITY 

[Abstract] 

It  is  to  be  understood  that  field  work  is  an  essential  part  of  the 
I»nutical  exercises  in  this  subject.  The  proi)ortion  of  indoor  and 
out-of  door  work  will  depend  on  local  conditions,  such  as  climate, 
available  localities,  |2;eneral  equipment,  and  the  organization  of 
the  school  program. 

There  will  alwavs  be  difficulties  in  field  work,  but  thev  will 
lessen  as  time  goes  on.  Prejudice  against  the  usefulness  or  prac- 
ticability of  such  work  may  still  exist,  but  not  with  disturbing 
frequency.  Double  periods,  half  days  and  whole  days  are  needed, 
and  in  some  cases  school  authorities  will  have  to  be  convinced 
that  th<\v  should  afford  the  needed  time.  Transportation  is 
usually  possible  by  street  car  and  suburban  service,  at  small  ex- 
pense, and  in  rural  localities  the  excursions  can  be  made  on  foot. 
.  The  teacher's  inexperience*  in  beginning  the  work,  need  not  give 
apprehension.  The  progressive  teacher  will  learn  the  art  of 
directing  field  work,  by  doing  it.  Almost  any  excursion  will 
bring  a  w(»alth  of  i)rinciple  before  the  teacher  and  class.  The  new 
t(»aclier  should  go  beforehand,  and  decide  on  the  main  points  of 
instruction,  and  then  do  the  best  he  can  by  combined  exposition 
and  (piest  ioniiig.  The  student  should  take  notes,  embodying  these  • 
in  a  written  rejjort.  and  the  excursion  should  be  reviewed  in  class. 
The  second  and  third  and  later  trips  will  develop  many  com- 
pai'isoiis  with  previously  s(^n  phenomena,  and  general  principles 
will  l)e  unfolded  by  an  inductive  process. 

l*crf(»ct  correlation  with  the  order  of  subjects  in  the  classroom 
will  ran^ly  be  possible,  and  it  is  better  to  teach  all  that  is  within 
reach  on  any  excursion,  as  for  example,  the  work  of  a  stream,  and 
any  conspicuous  traces  of  glaciation,  or  effective  illustrations  of 
weathering.  The  teacher  need  not  be  afraid  of  the  spirit  of  the 
naturalist. 

When  we  vwiov  tin*  sclioolhouse,  and  propose  to  supplement  the 
textbook  with  concrete  work,  the  first  need  is  a  room,  of  good  size 
and  well  lighted.     The  school  desk  will  not?  hold  the  material. 
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Any  good  laboratory  table,  with  individual  drawers,  is  the  thing 
needed,  and  there  should  be  plenty  of  room  for  map  racks,  and 
trays  of  specimens.  If  the  whole  room  is  not  available,  one  side 
of  the  recitation  room,  if  not  occupied  with  desks  and  spacious 
enough  for  two  or  three  tables,  will  be  useful. 

The  double  period  is  very  desirable,  but  single  periods  are  bettefir 
than  none,  as  are  even  20  minute  exercises  in  connection  with  the 
recitation.  The  materials  of  study  are  all  important.  Since 
much  of  the  geographei^'s  material  can  not  be  brought  into  the 
laboratory,  we  must  depend  mainly  on  representations,  such  as 
maps^  pictures,  and  models.  Fortunately  maps  are  cheap  and  of 
high  teaching  value.  Abundant  directions  for  securing  these 
have  been  given  by  several  writers.  So,  too,  a  few  rocks  and 
minerals  are  inexpensive  and  can  be  had  by  any  teacher  who  tries 
to  have  them.  And  in  meteorology  much  can  be  done  with 
thermometers,  barometers,  and  weather  maps.  Laboratories  are 
not  yet  numerous  in  our  subject,  but  they  are  increasing  in  num- 
ber and  models  are  not  hard  to  find.  A  visit  to  a  well  equipped 
laboratory  in  a  high  school  or  college  will  be  useful  to  teachers 
having  such  work  in  prospect.  The  work  once  well  begun  will 
insure  its  own  extension  and  can  now  be  done  to  some  purpose, 
not  only  for  its  educational  value  to  all,  but  because  it  can  now 
often  be  offered,  in  entrance  to  college.  The  College  Entrance 
Examination  Board  will,  for  the  third  time,  set  an  examination 
in  the  subject  in  1904.  In  this,  40<^  of  the  count  depends  on  the 
laboratory  notebook. 

THE  PLACE  OF  OOMMEROIAL  OEOOBAFHY 

DY    JACQUES    W.    REDWAY    F.R.G.S.    MT    VERNON 

[Abstract] 

In  the  systematic  course  of  study  in  geography  we  have  come 
to  accept  the  fact  that  luinian  history  is  very  largely  a  quan- 
titative statement  of  climate  and  topography.  The  influences  of 
geographic  environment  so  strongly  tincture  political  history  that 
a  knowledge  of  the  former  is  absolutely  essential  to  the  interi)re- 
tation  of  the  latter. 
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We  are  not  quite  read(y,  perhaps,  to  admit  that,  in  the  past 
few  hundred  years,  commerce  has  been  the  point  of  view  in  most 
of  the  great  movonieuls  that  go  on  record  as  human  history,  yet 
a  brief  inspection  of  any  one  of  them  will  disclose  the  fact  that 
commerce  was  the  initial  motive.  The  discovery  of  an  all  water 
route  between  Europe  and  India  is  an  example.  The  blockade 
of  the  trade  routes  over  which  commerce  had  passed  for  the  pre- 
ceding centuries  led  to  a  search  for  a  route  that  the  Turks  could 
not  disturb,  and  the  result  was  the  voyage  of  Vasco  da  Gama. 
The  readjustment  following  the  utilization  of  this  route  was 
world-wide.  It  drew  the  trade  away  from  Venice  and  Genoa 
and  landed  it  at  the  shores  of  the  North  and  the  Baltic  seas.  The 
concentration  of  commerce  in  this  new  field  encountered  opposi- 
tion from  the  feudal  lords  for  a  time,  but  when  the  smoke  of 
contest  had  cleai'ed  away,  there  was  no  feudal  system.  The  new 
empires  were  founded  on  commerce  and. the  divine  right  of  the 
king  was  a  forgotten  fetish  in  western  EuTope. 

The  discoverv  of  the  American  continent  was  another  result 
though  incidental,  of  the  blockade  of  the  trade  routes  between 
Europe  and  India  and  we  are  today  witnessing  the  readjustment 
of  the  whole  worW  lKM*ause  of  the  demands  of  American  com- 
merce. Each  war  in  which  the*  United  States  has  been  engaged 
has  had  a  comniercial  basis.  The  War  of  the  Revolution  gave  us 
the  political  independence  that  made  commercial  development 
possible  and,  indeed,  jiolitical  revolution  is  almost  always  an 
answer  to  the  demand  of  commercial  evolution.  The  War  of  1S12 
gave  us  commercial  independence.  The  great  Civil  Wai  resulted 
from  ilie  restrictions  on  commercial  development  namely,  the 
commerce  of  cotton.  Incidentally  the  invention  of  the  steam 
eno:in<*  followed  by  thai  of  the  cotton  gin  transferred  the  eottou- 
jrrowinji:  industrv  from  Hindustan  to  the  United  States  and  made 
the  la  tier  the  world's  chief  source  of  the  cotton  fiber. 

The  commerce^  of  foodstulYs  betwet^n  the  Mississippi  valley  and 
th(»  Atlantic  sf^nboard  brought  about  the  evolution  of  the  railway. 
The  ^reat  t:i\  on  Hie  railway,  to  which  the  crops  were  delivered 
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for  transportation  faster  than  they  could  be  readily  carried, 
demanded  the  abandonment  of  the  wrought  iron  rail  and  led  to 
the  discovery  of  the  Bessemer  steel  process  and  the  steel  rail.  To 
correct  the  defects  of  the  iron  rail  was  the  only  end  that  the 
railway  manager  sought.  He  did  not  dream  that  the  steel  rail 
was  to  span  the  continent  within  a  very  few  years  and  again 
revolutionize  the  world's  commerce,  but  this  was  to  be  the  result. 
Bessemer  steel  played  a  greater  part  in  the  unification  of  Ger- 
many than  even  the  army  of  Louis  Napoleon  at  Sedan.  A  similar 
result  and  one  quite  as  far-reaching  followed  the  building  of  the 
Northern  Pacific  and  Great  Northern  Railwavs.  These  lines  were 
constructed  in  order  to  develop  certain  possibilities  of  trade  be- 
tween the  Atlantic  seaboard  and  the  states  of  the  Pacific  coast. 
When,  however,  these  lines  were  thoroughly  organized  there  unex- 
pectedly resulted  a  new  trade  route  that  is  drawing  traffic  away 
from  the  Suez  canal  and  landing  it  at  Asian  shores  by  way  of 
the  ports  of  Puget  sound. 

Only  a  few  years  ago  the  demand  for  sugar  increased  so  greatly 
that  the  supply  began  to  fall  short  of  the  demand,  and  in  order 
to  meet  the  demand  the  sugar  contained  in  the  common  beet  was 
brought  into  requisition.  It  was  found,  moreover,  that  the  sandy 
plain  on  the  south  of  the  Baltic  sea  was  the  place  most  favorable 
for  the  growth  of  the  sugar  beet;  indeed,  no  better  place  in  the 
world  exists.  In  1900,  two  thirds  of  the  world's  output  of  sugar 
came  from  the  sugar  beet,  having  been  produced  at  a  cost  of 
about  2VL»c  a  pound,  or  f50  a  ton.  In  the  tropics  the  yield 
of  cane  sugar  an  acre  is  about  double  that  of  beet  sugar  and  it 
is  produced  at  a  cost  of  about  $45  a  ton.  The  diffei^ence  is  offset 
in  part  by  the  fact  that  raw  cane  sugar  must  pay  transportation 
a  long  distance  to  the  place  where  it  is  consumed,  and  in  part 
by  the  government  bounties  paid  on  the  beet  product. 

Because  of  the  bounty  thus  i)aid  both  the  economic  and  the 
political  effects  of  Ix^et  sugar  manufacture  have  been  very  far- 
r(»a('hing.     In  Germany  tliei-<^  occurred  a  reorganization  of  agri- 
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eultuial  industries  that  involved  a  very  large  part  of  the  empire. 
The  uncertain  profits  of  cereal  crops  and  sheep  grazing  gave  place 
to  llie  sure  profits  of  beet  sugar-growing,  and  thousands  on  thou- 
sands of  acres  of  cultivable  land  were  turned  from  the  former  to 
the  latter.  Even  the  Netherlands,  the  home  of  the  cane  sugar 
industry  i)rofited  by  it.  The  income  of  the  Germans  was  enor 
niously  increased  by  the  venture. 

In  the  case  of  Spain  the  result  was  disastrous.  The  price  of 
cane  sugar  in  Cuba  and  the  Philippine  islands  fell  to  such  a  low 
point  that  the  islands  could  not  pay  the  taxes  imposed  by  the 
mother  country.  Instead  of  lowering  the  taxes  and  adjusting 
affairs  to  the  changed  conditions,  the  Spaniards,  by  their  oppress- 
ive management  drove  the  islands  into  the  rebellion  that  finally 
provoked  the  interference  of  the  United  States  and  resulted  in 
the  war  by  which  Spain  lost  her  colonies. 

The  foregoing  illustrations  are  neither  strongly  drawn  nor  far- 
fetched. They  represent  a  fact  that  is  not  often  sufiScientIv 
emphasized- -namely,  that  no  people  can  live  wholly  within  the 
political  boundaries  that  on  the  colored  map  mark  them  as  sepa- 
rate ami  distinct  from  another  people.  From  an  economic 
standpoint  few  such  lK)undaries  exist.  Civilized  man  draws  on 
all  i\w  rest  of  the  worlds — not  alone  for  the  luxuries  but  for  the 
nocessitic^s  of  life — and  gives  to  all  the  rest  of  the  world  in  turn; 
moreover,  be*  is  civilized  because. of  this  interchange  and  not  in 
spite  of  it.  Now  this  interchange  of  commodities  constitutes  the 
science  of  commerce.  Commerce  must  move  along  lines  of  least 
resist anre,  that  is  along  lines  of  the  most  favorable  topography; 
the  ((mimodities  themselves,  as  a  rule,  must  exist  between  lines 
of  iriii]»crainre,  soil  and  rainfall.  And  day  by  day  the  world  is 
hccoiniii'^  ivlativciv  so  small  that  the  disturbance  in  the  move- 
iiMMM  of  a  |H'0(luc(  in  one  part  of  the  civilized  world  is  invariably 
f(>ll(>\\(Ml  l»y  a  I'cadjnsiincnt  to  the  changed  conditions  in  all  other 
]>arts. 
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Tuesday  mominiT)  ^cc.  9B 
SECTION   MEETINGS 

Section  A.     PHYSIOS  AND  CHEMISTRY 

PHY8IC8,  LABOBATOBY  AKD  MACHINE  SHOP  EXHIBIT^ 
BY    PROF.    O.    C.    KENYON,    SYRACUSE    HIGH    SCHOOL 

In  the  first  place,  I  wish  to  say,  that  owing  tx>  our  regular 
school  work,  we  have  not  had  sufficient  time  to  arrange  all  of 
the  apparatus  as  we  wished  it  to  be,  nor  to  include  all  of  the 
experiments  that  we  should  otherwise  have  been  glad  to  show. 

As  it  is,  however,  we  have  prepared  the  apparatus  for  about 
90  laboratory  experiments,  50  or  more  of  which  have  been  per- 
formed during  the  hour  by  our  pupils;  and  in  the  machine  shop 
we  linve  shown  about  25  operations,  useful  in  making  and  repair- 
ing apparatus.  My  aim  has  been  to  show  by  the  exhibit,  or  to 
learn  by  discussion,  the  best  apjKiratus  and  the  best  method  for 
each  exi)erinient.  We  sincerely  hope  that  you  will  find  all  the 
fault  you  can  with  our  equipment  and  work,  because  in  that  way 
we  shall  all  be  most  benefited. 

I  wilM)egin  the  criticism  myself  by  saying  that  our  notebook 
is  too  small  (CxO  in.).  With  it  pupils  arc  inclined  to  crowd  their 
notes  into  too  sniall  a  space.  '  Next  year,  we  shall  use  a  larger 
size. 

You  i)robably  no(ic(Ml  the  lark  of  fixed  table  supports.  The 
brass  i)lates  and  rods  which  are  being  made  in  the  shop  are  ex- 
pected to  help  supply  our  need  in  this  direction.     Personally,  I 

do  not  like  the  heavy  timbers  seen  above  some  laboratory  tables. 

%f  I. 

I  will  now  speak  of  a  few  exi>eriments  in  which  we  think  we 
ha  ye  made  improyenuMits. 

First,  concerning  steam.  Our  suj)i)ly  is  directly  from  the 
boiler  in  the  basement,  so  that  we  always  have  steinii  at  any 
desiied  pressure,  besides  distilled  wat(T  at  any  temiKnature. 
Wishing  to  use  this  steam  for  individual  work,  I  connected  to  a 
steam  outlet  an  old  gas  pipe  having  several  stopcocks.     At  first. 


^Tliese  notes  were  writtt'ii  a  l'«»\v  days  Ix'fore  ilio  iiKH'ting  of  Ow  associa- 
tion, in  response  to  a  re<iut'st  from  the  scc-rotarv  that  soni<»  account  of  our 
lalwratory  exhibit  be  prepared  by  ine  for  publication  in  this  report. 
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the  {iinoiint  of  water  that  entered  the  calorimeter  trap  caused 
trouble,  but  ou  making  an  exit  for  this  water  through  the  bottwn 
of  the  ti"ap,  by  means  of  a  inibber  tube  and  pinchcoek,  I  found  the 
problem  solved.  The  apparatus  required  for  heat  experiments  is 
thus  much  simplified,  appaiutus  A  and  the  bunseii  burner  being 
dispensed  with. 

The  steam  pipe  can  easily  be  extended  about  the  room,  and 
steam  be  supplied  to  each  pui)il,  just  as  gas,  water  an<l  electricity 
are  now  furnished  to  each. 

In  exj)ei'iments  with  photometer,  lenses,  and  concave  mirrore, 
we  find  incandescent  lamps  much  superior  to  the  kerosene  lamps 
we  formerlv  used. 

A  i)Ower  dynamo,  of  low  but  constant  E.  M.  F.,  for  laboratory 
work  is  convenient  and  reliable,  saving  much  time  and  annoy- 
ance with  battei'ies.  Our  dynamo  for  this  purpose  is  of  20  volts 
E.  M.  F.,  and  20  amperes  curi'ent. 

After  trying  many  plans  with  Atwood's  machine,  I  have  a 
method  that  works  well  with  even  a  cheap  fomt  of  the  apparatus. 
The  trouble  with  this  experiment,  and  with  the  use  of  the  Inclined 
plane  for  the  same  purpose,  has  been  that  we  have  expected  too 
much  from  them,  or  rather  from  the  young  experimenters  who  have 
tried  to  do  the  experiments.  Without  electrical  contact  between 
the  i^endulum  and  the  falling  body  at  the  end  of  each  time  unit,* 
the  j>upil  can  not  accurately  enough  measure  the  required  dis- 
tance's. But  the  experiment  is  valuable,  almost  essential,  for 
iiiakiii.t;  clear  the  meaning  of  the  terms  acceleration,  velocity  at 
an  instant,  average  velocity  and  distance  in  a  particular  unit.  A 
rlass  experiment  do(=s  not  take  its  plac*e. 

My  |)lan  is  this:  first  balance  the  resistance  due  to  friction  by 
iiK'aiis  of  a  j)i(M(''  of  wile  placed  ou  the  side  whidi  is  going  down. 
so  I  hat.  aft(M-  starting  (he  weights  without  any  rider,  the  velocitv 
is  uniionn.  Then  obtain,  yourself,  the  distances  through  which 
the  rider  eai-i'ies  the  weights  in  one,  two,  three,  and  four  units  of 
time  respcriively.  and  also  the  distances  passed  over  in  the  second. 
third  and  fourth  units,  i-espeetively.  the  rider  having  been  caught 
<dV  at   the  he.uinnin;:  of  the  units  named,  in  turn.     These  values 
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are  given  to  the  pupil,  and  he  is  asked  to  verify  them,  to  show 
their  relation  to  the  teiins  used  in  accelerated  motion,  fix)m  them 
to  obtain  the  values  of  the  other  terms  used  (no  formulas  being 
used),  and  finally  to  illustrate  by  the  values  thus  found  the  for- 
mulas for  motion,  momentum,  force  and  energy;  each  term  used 
being  meanwhile  carefully  explained  or  defined,  and  the  proper 
unit  for  each  quantity  being  also  named. 

While  this  experiment  diffei*s  from  all  of  our  other  experiments, 
in  that  the  pupil  is  not  required  to  make  independent  measure- 
ments, it  is  nevertheless  valuable  in  clearing  the  pupil's  mind, 
and  is  bv  no  means  too  easv. 

ft  •* 

I  will  close  with  two  thoughts  as  to  the  general  character  of 
laboratorv  work. 

1  The  best  apparatus  is  none  too  good.  The  beginner  in  science 
should  be  given  tools  that,  if  carefully  used,  will  give  accurate 
results.  For  example,  does  anybody  think  that  the  vernier  caliper 
is  not  a  better  instrument  to  give  to  pupils  for  obtaining  the 
diameter  of  a  sphere  than  the  two  blocks  and  rule  so  commonly 
used? 

2  Of  two  experiments,  is  not  the  one  giving  the  more  accurate 
result  to  be  chosen,  even  when  it  is  less  direct  and  simple  in  its 
metliod  than  the  other?  To  illustrate:  the  common  method  of 
obtaining  the  velocity  of  sound  out  of  doors  by  striking  a  bell  or 
something  similar,  though  more  direct  and  simple  than  the 
resonator  method,  is  much  less  accurate,  and  may  be  carelessly 
done  without  detection.  Of  the  two  methods  then,  is  not  the 
one  making  use  of  the  resonator  the  more  valuable?  I  would 
like  the  opinion  of  some  college  men  on  this  point. 

NEW    APPABATVS    FOR    ILLUSTRATING    COLOR    PHENOMENA 

BV    I»R()F.    EIINEST    U.    VON    NAUDKOFF,    KKASMUS    HALL    HIGH    SCHOOL, 

nROOKLYN 

With  the  ordinary  method  of  combining  colors  by  means  of 
rotating  paper  disks,  the  luminosity  of  the  combination  is  only 
an  average  of  the  luminosities  of  the  components,  instead  of 
being  their  sum.     This  is  often  very  inconvenient.     Thus  in  trying 
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to  show  that  the  three  priuiaries,  red,  green,  and  violet  blue,  make 
white  we  can  only  show  a  dnll  gray;  or  again,  instead  of  getting 
a  clear  yellow  by  adding  red  to  green  we  only  get  a  mean  yellov 
brown.  The  effects,  it  is  true,  are  somewhat  improved  by  the 
use  of  rotating  glass  disks  projected  on  the  screen,  but  we  are 
in  that  ease  limited  by  the  difficulty  in  varying  the  relative  pro- 
portion of  the  component  hues.  It  was  to  remedy  these  defects 
of  the  older  experiments  that  the  newer  ones  were  planned. 

This  apparatus,  which  was  constructed  by  our  instrument 
maker,  Mr  F.  W.  Huntington,  when  placed  before  an  ordinary 
lantern  converts  it  into  a  triple  lantern.  And  it  does  this  in 
such  a  way  as  to  allow  the  three  beams  to  be  colored  by  means 
of  glass  slips,  to  be  moved  about  on  the  screen  independently  of 
each  other,  and,  what  is  of  prime  importance,  to  be  separately 
diaphragmed  down  with  a  uniform  intensity. 

I  will  now  take  the  apparatus'  back  to  the  lantern  and  show  a 
few  experiments  with  it.  I  remove  the  focusing  lense  of  the  lan- 
tern, and  also  the  front  lens  of  its  condenser,  thus  getting  a 
parallel  Imam.  In  this  I  place  the  apparatus.  Then  on  the 
sci'een  you  sw  three  similar  disks  of  white  light.  Making  these 
disks  ov(Tlap  in  triangular  fashion  we  see  intensities  that  are  in 
the  ratio  of  one,  two  and  thi-ee.  Drawing  the  disks  apart  I 
color  thein  wilh  these  special  glasses,  red,  green,  and  violet  bine. 
Xoti((»  how  saturated  the  colors  seem.  We  must  now  secure  a 
jMM'focf  ()verlai)|>injj:  of  these  disks.  There  is  no  difficulty  in  get- 
tini^  tlio  tiist  two,  rod  and  green,  exactly  to  overlap,  but  in 
swiiiirinir  over  the  blue  you  notice  it  passes  a  little  to  one  side. 
A  scmmmhI  adjustment  lias  been  an^anged  to  control  this  mattiT. 
Tli('i(»,  with  a  slijihi  turn  of  this  screw  we  have  secured  an  abso- 
lutely |M'i-lVri  overlap  of  the  three  hues.  But  the  resulting  hue? 
Ir  is  noj  a  pure  wliiu^  thou«!;h  of  high  luminosity;  it  is  distinctly 
^r(HMiish.  The  <;Teen  beam  is  too  powerful.  Slowly  contracting 
th<'  (liai>hra^m  of  the  •;'reeii  beam  the  white  is  much  improved, 
ami  a  touch  at  the  iv(\  makes  it  perfect.  That  looks  like  a  patch 
of  ordinary  whit(^  li«rht  on  the  screen,  but  you  can  see  its  pejpuliar 
composite  nature  by  looking  back  at  the  apparatus  itself.    See 
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these  colored  beams  marking  their  paths  through  the  dust  of  the 
room.  Or  again,  placing  my  hand  several  feet  in  front,  see  the 
strangely  colored  shadow  on  the  screen.  It  is  no  mean  mental 
exercise  for  a  pupil  to  explain  each  of  the  six  hues  besides  black 
and  white  that  we  see. 

But  now  to  fundamentals.  I  will  now  slightly  separate  our 
three  beams  from  each  other.  I  see  that  the  white  center  of  the 
triangular  figure  is  no  longer  a  perfect  white.  The  lantern  light 
may  have  changed  slightly,  but  with  a  judicious  touch  at  the  dia- 
phragms we  are  all  right  again.  Besides  the  white,  the  figure 
presents  us  with  the  mixture  of  our  primaries  iu  pairs,  the  so 
called  secondary  hues,  purple,  bluish  green,  and  yellow.  Let  us 
study  one  of  these  secondaries  more  clearly,  choosing  the  j'ellow. 
Notice  how  brilliant  it  is.  I  have  now  closed  all  the  diaphragms 
except  the  green.  Slowly  turning  on  a  little  red,  we  observe  that 
the  overlap  appears  a  yellowish  green.  With  more  red  we  get 
a  lemon  yellow  and  then  a  full  yellow.  Further  to  increase  the 
proportion  of  red  I  next  turn  down  the  green  and  as  a  result  the 
yellow  passes  through  an  orange  yellow,  a  full  orange,  and  thence 
on  to  red.  Similar  experiments  may  be  tried  with  the  other 
secondaries,  but  let  us  pass  on  to  the  subject  of  complementary 
hues. 

There  on  the  screen  is  a  yellow  at  the  overlap  of  the  red  and 
green,  and  off  at  one  side  is  the  blue.  Shifting  the  blue  over  the 
yellow  we  get  a  white,  and  so  conclude  that  yellow  and  blue  are 
complementary  hues.  In  the  same  way  we  see  that  red  and 
bluish  green  are  cofnplements,  and  so  are  green  and  purple.  In 
each  case  the  white  produced  is  seen  to  involve  the  three  pri- 
maries, red,  green,  and  blue. 

The  question  as  to  the  distinction  between  mixing  colored 
lights  and  mixing  pigments  may  be  very  easily  illustrated  with 
our  apparatus.  I  color  one  of  the  beams  with  this  film  of  yellow 
gelatin  and  shift  it  so  as  to  overlap  the  blue.  With  a  little  adjust- 
ment of  the  diaphragms  we  get  a  good  white  without  the  slightest 
trace  of  green.  But  to  make  sure  of  this  I  turn  on  a  third 
uncolored  beam  and  bring  it  nearby.     Yon  see  we  have  no  diflS- 
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eiiKy  in  adjusting  its  luminosity  so  as  to  make  a  perfect  match. 
We  have  gotten  our  white  by  addition  of  blue  and  yellow  lights. 
Now  for  pigment  niixtui*e.     Of  course  it  is  well  understood  that 
the  colors  of  our  glasses  and  gelatins  are  due  to  selective  absorp- 
tion, and  the  same  is  true  of  pigments  which  may  be  regarded  as 
IransparcMit  mediums  in  a.  finely  divided  {^tate.     It  is  also  well 
understood  that  the  unabsorbed  light  passing  through  a  piece  of 
yellow  glass  for  example  is  generally  complex, I'cpresenting  various 
IHU'tions  of  the  spectrum.    What  we  observe  is  the  mixture  of  these 
unabsorbed  hues.     Now  it  happens  that  most  yellows  and  blues 
transmit  a  certain  amount  of  green  among  other  hues,  and  that 
this  green  is  the  only  color  common  to  the  absorption  si>ectrum 
of  lx)th.     I  know  that  to  be  the  case  with  the  yellow  gelatin  and 
blue  glass  we  are  using.     Placing  the  same  two  colors  then  super 
posed  in  the  same  beam,  we  observe  on  the  screen  a  dark  green 
as  we  should  have  predicted.     And  so  we  get  from  the  yellow 
and  blue  either  a  white  or  a  gi-een  accarding  as  we  arrange  to 
add  lights  or  to  add  absorption.     This  is  the  most  common  result 
but  T  may  say  incidentally  that  I  have  in  mj  possession  a  series 
of  pairs  of  blue  and  yollow  mediums  that  by  their  superposition 
yield  every  hue  of  the  spectrum. 

To  illustrate  color  conti'ast  I  throw  on  the  screen  a  green  beam, 
and  slightly  ovorlapi)ing  it  I  turn  on  a  dull  white.  The  white 
appears  distinctly  purplish,  or  the  complement  to  green.  Or 
again,  T  project  a  blue  beam,  and  now  the  same  white  appears 
vellowish. 

I  se(»  I  have  reached  the  limit  of  my  time  allottment  and  so 
must  allow  these  few  illustrations  to  suffice.  Indeed  now  that 
you  understand  the  working  of  the  apparatus,  you  will  without 
further  explanation  s(»e  how  tints,  browns,  and  broken  tints  gen- 
(*rally  may  be  obtained,  though  I  ought  to  say  that  in  many  cases 
it  is  necessary  so  to  arrange  the  experiment  that  the  color  shall 
1h»  sun-ounded  bv  a  while  of  full  luminositv  to  serve  as  a 
standard  of  comparison. 
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DEHOKSTBATIOK  .OF  BADZXnC 
BY  I»ROF.  WILLIAM  C.  PECKHAM,  ADELPHI  COLLEGE,  BROOKLYN 

The  announcement  of  my  subject  releases  me  from  any  lecture 
^r  formal  statement  even  regarding  radium,  and  permits  me  to 
proce<^  immediately  to  show  you  what  I  have  to  show.  The 
metal  uranium^  has  been  known  for  about  seven  years  to  be 
capable  of  emitting  what  have  been  called  rays,  though  these  rays 
differ  from  what  we  have  formerly  called  by  the  same  name.  The 
rays  of  heat  and  light  are  undulatory  motions,  passing  through  a 
medium,  the  rays  of  radio-active  bodies  are  believed  to  consist  of 
particles,  solid  or  gaseous,  shot  out  from  these  bodies.  These 
particles  may  be  as  sm.all  as  the  thousandth  part  of  a  hydrogen 
atom,  but  we  give  to  them  space  and  velocity  and  can  see  the 
effects  of  their  motions.  They  are  projectiles,  tiny  indeed,  but 
projectiles,  bombarding  resisting  walls  and  spending  their  energj- 
against  restraining  barriers. 

Attention  was  next  drawn  to  pitchblende,  an  ore  of  uranium, 
with  the  result  that  new  materials,  elemental  substances  the\- 
are  thought  to  be,  were  brought  to  light.  Thus  radium  was  dis- 
covered bv  the  Curies  of  Paris.  Here  is  a  bottle  of  radium  which 
was  imported  soon  after  the  discovery  of  the  substance.  It  is  of 
a  low  ]»ower.  It  will  affect  a  photographic  plate.  Here  is  a 
negative  made  with  it  by  an  exposure  of  90  hours.  A  copper  cent 
and  an  L  of  lead  have  cut  off  the  radiations  which  have  affected 
the  rest  of  the  plate.  This  sample  does  not  shine  suflSciently  to 
be  seen  in  the  dark,  but  it  has  colored  the  glass  of  the  bottle  in 
which  it  has  been  kept  with  the  decided  and  characteristic  pink 
tint. 

This  slide  showing  the  letters  A.  C,  for  Adelphi  College,  was 
made  with  letters  cut  from  lead,  by  an  exposure  of  seven  days 
to  the  piece  of  pitchblende  which  I  have  shown  you.  The  plate 
was  of  course  wrapped  in  black  paper  to  exclude  all  ordinar}-  light 
from  access  to  it,  and  the  exposure  was  made  in  a  completely 
darkened  room,  whose  walls  are  painted  a  deep  black.     The  awa 

iWhen    any    Bubstanc-e    was    named   a    sample  of    it  was  shown,   and 
when  an  effect  was  described  that  effect  was  produced  by  an  experiment. 
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of  the  plate  which  developed  in  the  photographic  bath  confonM 
in  shape  to  the  piece  of  pitchblende,  and  even  disclosed  the  pres- 
ence of  impurities  in  the  mineral  by  their  insensitiveness,  in  that 
those  fail  to  affect  the  plate  and  appear  as  white  spots  on  the 
glass  after  development.  ^ 

The  next  mineral  is  gummite,  perhaps  a  disintegrated  pitch- 
blende, found  associated  with  pitchblende.  It  is  radio-active, 
though  I  have  not  had  time  since  I  obtained  the  specimen  to  make 
a  picture  with  it. 

I  shall  exhibit  the  fluorescence  of  a  number  of  minerals  in  the 
rays  from  the  tube  of  radium;  but  before  doing  this  I  will  show 
the  same  minerals  and  their  fluorescence  in  the  ultraviolet  ravs 
fi'oiii  a  Piffard  lamp,  in  order  that  you  may  see  them  in  both 
aspects.  The  Piffard  lamp  employs  the  discharge  of  an  induction 
coil  across  a  series  of  gaps  between  iron  balls,  four  in  number. 
The  strange  bluish  light  which  is  seen  is  due  to  the  arc  produced 
by  the  burning  of  a  minute  portion  of  the  balls.  It  is  therefore 
an  iron  arc  at  which  you  are  looking,  and'  it  is  very  rich  in  ultra- 
violet ravs.  Here  is  then  the  fluorescence  of  the  newlv  discov- 
(Ted  mineral,  kuntzite,  which  requires  quite  a  time  to  receive  the 
Vixy^y  but  which  then  shines  brightly  for  a  long  while  afterwards. 
Those  which  follow  are  willemite,  pectolite,  hyalite,  phosphor- 
oscont  zinc  suUid.  the  animonio-oxy-fluorid  of  uranium,  and 
barium  platinocyanid,  the  substance  generally  used  as  a  fluor- 
escent screen  in  Roentgen  ray  work.  I  also  add  two  well  known 
substances  by  way  of  comparison,  though  they  do  not  respond  to 
the  excitation  of  the  radium  tube.  They  are  uranine  and  quinine, 
the  former  in  an  alkalin  solution  and  the  latter  dissolved  in  very 
(lihito  hydrochloric  acid.  In  this  way  very  strong  solutions  may 
be  i)rei)arod.  The  lirst  produces  a  very  strong  greenish  color,  and 
the  latter  a  very  rich  blue. 

I  have  here  today  three  preparations  of  radium.  The  older 
tube  1  have  already  shown  you.  In  this  second  tube  is  a  quarter 
of  a  ^n'am  of  very  strong  radium  bromid.  It  is  from  the  hands 
of  the  Curios  thoinsolvos  and  is  rated  by  them  at  7000.  The  tube 
wliicli  T  have  ordorod  for  Adc^lphi  College,  not  having  arrived  in 
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«eason,  we  are  greatly  indebted  to  Messrs  Eimer  &  Amend,  the 
importers  of  New  York  city,  for  the  loan  of  this  tube.  It  was 
released  from  the  customhouse  only  on  Saturday  evening  last,  and 
I  have  not  had  it  long  enough  to  perform  many  tests  with  it. 

I  have  also  this  instrument,  the  spinthariscope  of  Sir  William 
Orookes.  It  is  as  you  see  a  tube  of  brass,  at  the  bottom  of  which 
is  a  screen  of  calcium  sulfid,  which  fluoresces  in  the  B-rays  of 
radium  continuously.  Above  this  screen  swings  a  small  index, 
like  the  hour  hand  of  a  watch  in  shape  and  size.  The  instru- 
ment is  completed  by  a  small  lens  like  a  simple  microscope,  which 
magnifies  the  field.  The  tip  of  the  index  has  been  touched  to  a 
solution  of  radium  of  300,000  power.  When  in  deep  darkness 
the  eye  has  been  freed  from  gross  light,  the  play  of  the  scintilla- 
tions from  the  screen  are  simply  marvelous.  A  shower  of  sparks 
(/y-.yNr*/,,  a  spark)  are  seen  like  meteors  streaming  across  a 
midnight  sky.  These  are  due  to  the  blows  given  to  the  screen 
b3'  particles  shot  out  fi-om  the  substance  of  the  radium  itself. 
These  are  the  A-rays,  consisting  of  heavy  particles,  which 
strike  a  blow  many  times  as  heavy  as  can  be  given  by  the 
minute  particles  of  which  the  B-rays  are  composed.  Each 
particle  is  like  a  small  projectile  striking  its  target  with 
such  an  enormous  velocity  that  it  is  seen  to  strike  out  sparks  of 
fire  by  its  impact.  It  is  to  these  particles  that  the  heat  of  radium 
is  sui)posed  to  be  due,  so  that  it  is  kept  about  5°  F.  above  the 
air  by  which  It  is  surrounded.  The  exhibition  of  the  spinthari- 
scope is  of  course  an  individual  matter,  and  can  only  be  enjoyed 
in  its  full  richness  by  remaining  in  a  perfectly  dark  room  for 
tsome  minutes.  It  is  better  to  keep  the  eyes  closed  even  in  the 
dark  room  till  the  eye  is  placed  before  the  instrument  and  the 
rays  admitted  directly  into  the  empty  orb.  Then  one  sees  as  it 
were,  "  a  large  globe  in  which  are  moving  innumerable  flashes  of 
fire  as  objects  move  in  a  kaleidoscope." 

The  tests  of  radium  are  principally  three  in  numl)cr,  the  first 
being  the  emission  of  light  in  the  dark.  This  is  very  faint  and 
not,  as  the  newspapers  have  represented  it,   bright  enough   to 
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replaco  tlie  sniilig:hf.    The  second  is  the  effect  upon  a  photographic 
plate.     The  third  is  the  discharge  of  an  electroscope. 

The  cliarged  gold  leaves  ai-e  now  projected  on  the  screen  before 
you.  On  presenting  the  tulx»  of  radium  to  the  ball  of  the  elei^tro- 
scope,  the  air  in  the  vicinity  is  remlered  a  conductor  of  electricity 
and  the  electricity  passes  off  as  is  evidenced  by  the  gradual  col- 
lapse of  the  gold  leaves.  You  now  see  them  hanging  limp  side 
bv  side. 

The  ability  to  emit  light  may  now  be  seen.  Ever}*one  within 
10  feet  of  this  tube  should  see  it  glow,  with  a  faint  light,  not  so 
bright  as  a  firefly.  Its  power  to  excite  fluorescence  in  other 
bodies,  is  seen  while  I  hold  the  tube  bohind  a  screen  of  barium 
platinocvanid.  This  can  be  easilv  seen  all  over  the  room.  So 
also  when  the  tube  is  held  near  the  piece  of  willemite.  This  is 
the  brightest  of  all.  The  interposition  of  a  sheet  of  metal  does 
not  reduce  the  light  verv'  much.  My  time  is  exhausted,  but  not 
my  subject.  The  examples  which  I  have  given  you  show  the 
nature  of  the  phenomena  of  this  strange  substance,  and  doubtless 
arouse  in  our  minds  speculations  which  no  one  at  present  can 
answer. 

Section  H.    BIOLOGY 

ADVANTAGES    OF    A    YEAR'S    COURSE    IN    BIOLOOY    (ZOOLOaY,    PHYSIOLOOY, 

BOTANY) 

BY   WILLIAM   DAYTON   MERRELL,   UNIVERSITY  OF  ROCHESTEP^ 

This  is  an  age  of  s(ienc(\  The  contributions  of  applied  science 
to  the  comfort  and  elegance  of  our  daily  lives  haVe  been  so  vast 
as  almost  to  defy  enumeration.  This  is  a  practical  age.  Hence, 
with  Hie  groat  advances  in  the  direction  of  applied  science,  there 
has  come  a  demand  for  a  fuller  study  of  pure  ficienee,  not  only 
because  scientiflc  j)rinciples  must  In*  known  in  order  to  be  applied, 
but  also  for  its  own  sake,  as  an  ess(»ntial  element  in  a  liberal  e<iu- 
cation. 

This  latter  demand  was  for  a  long  time  satiftfied  by  what  was 
known  as  a  '*  culture  course/'  the  idea  being  that  by  a  series  of 
lectures  and  assigned  readings  an  instructor  could  put  his  eager 
classical  students  in  touch  with  the  results  of  scientific  research. 


1  903]  SECTION    MEETINGS — SECTION   B  565 

It  is  a  just  cause  for  regret  that  in  some  quarters  of  the  earth 
"this  kind  of  culture  course  has  not  yet  become  extinct. 

A  long  step  in  advance  was  taken  when  these  culture  courses 
vere  supplemented  by  practical  work  on  the  part  of  the  student 
himself,  the  purpose  being  not  so  much  to  store  his  mind  with 
interesting  facts,  as  it  was  to  lead  him,  by  direct  contact  with  the 
objects  themselves — which  are  the  real  facts — to  an  appreciation 
of  the  methods  of  original  scientific  work,  and  of  the  laborious 
processes  by  which  the  generalizations  of  science  have  been  reached. 
It  was  right  here  that  the  supreme  opportundty  was  given  to 
science  to  demonstrate  its  unique  value  as  a  part  of  our  educa- 
tional system.  Up  to  this  time  the  average  student  in  science  had 
gained  little  of  real  value  beyond  the  smattering  of  information 
by  which  he  could  make  small  talk  in  society,  or  illustrate  his 
sermons.  His  knowledge  of  facts  was  acquired  along  the  path 
of  least  resistance,  the  memory,  resulting  in  the  partial  atrophy 
of  other  important  mental  faculties.  Now,  eye  and  hand  must 
be  trained  to  do  the  bidding  of  the  mind.  The  student  must  learn 
to  be  accurate  as  an  observer,  discriminating  between  the  essen- 
tial and  the  nonessential,  the  typical  and  the  abnormal,  honest  in 
making  his  record  of  observations,  candid  and  logical  in  the  con- 
clusions drawn  from  these  observations. 

Of  all  the  sciences  which  have  lent  themselves  to  this  method  of 
study  in  the  high  school,  none  is  more  important  than  biology,  since 
it  stands  in  such  close  relation  to  our  own  personal  welfare.  We 
are  the  youngest  of  them  all,  and  yet  it  is  inspiring  to  glance  back 
over  our  history,  looking  at  it  for  the  present  entirely  from  the 
educational  point  of  view.  It  is  interesting,  also,  to  note  the 
closely  parallel  lines  along  which  our  educational  ideals  have 
passed  in  the  two  coordinate  branches  of  biology — zoologj'  and 
botany. 

Glancing  first  at  zoolog}',  we  see  how,  even  within  the  recollec- 
tion of  many  present,  the  best  schools  were  contented  with  a 
method  of  study  which  trained  only  the  memory.  Systematic 
zoology,  or  classification,  lent  itself  readily  to  this  style  of  treat- 
ment, and  was  almost  universally  taught.    Then,  when  the  insuffi- 
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ciencv  of  illustrative  material  as  viewed  from  the  teacher  s  desk 
began  to  be  felt,  specimens  were  handed  out  to  the  students— at 
first  for  mere  external  examination,  and  later  for  internal  study 
(dissection)  ;  and  since  only  a  limited  number  of  forms  could  be 
studied  in  this  way,  we  see  morphology  fairly  installed  as  the 
subject-matter,  and  type  study  as  the  special  laboratory  method. 
At  first  this  was  used  merely  as  an  aid  to  the  understanding  of 
the  broad  outlines  of  classification ;  but  as  the  teachers  found  that 
the  students  were  more  interested  in  a  structuTe  when  they  knew 
what  it  was  for,  more  and  more  attention  was  paid  to  function,  or 
phTOiology.  Today,  most  of  our  schools  are  teaching  this  kind  of 
zoolog}',  and  opinion  is  quite  evenly  divided  as  to  whether  the 
chief  attention  should  be  paid  to  the  study  of  the  structure  of  a 
series  of  animals,  or  to  their  life  habits.  What  we  might  call  the 
"  new  zoology  '' — the  study  of  the  adaptations  of  animals  to  their 
environment,  or  ecology — is  a  natural  outgrowth  of  the  increasing 
attention  which  has  been  paid  to  the  study  of  function. 

Turning  now  to  botany,  we  need  not  spend  much  time  in  telling 
how  long  the  classification  of  plants  was  regarded  as  the  highest 
goal  for  the  ambition  of  the  investigator,  as  well  as  the  proper 
work  for  the  beginner,  and  a  refined  and  uplifting  recreation  for 
amateurs  in  every  walk  of  life.  Indeed,  botany  remained  so  long 
the  "  gentle  science,"  that  even  today,  in  some  quarters^  it  is 
hardly  considered  a  woi"thy  occupation  for  men.  Further,  sai*- 
tematic  botany,  na  taught,  was  confined  to  the  study  of  the  flower- 
ing plants,  and  when  its  immediate  successor  and  partial  contem- 
porary, structural  botany,  came  into  prominence,  that  also  was 
limited  in  its  application.  Imagine  a  class  in  zoology  beginning 
its  work  with  the  comparative  anatomy  of  vertebrates!  A  more 
rational  treatment  of  plant  anatom}'  soon  brought  it  inrto  its 
j)ro}H'r  relations  to  classification  and  development,  and  we 
reaclie^l,  at  last,  a  true  morphology.  Greater  attention  was  now 
paid  to  the  flowerless  j)lants.  The  **  dirty  scums"  of  the  pools 
were  found  to  consist  of  objects  full  of  beauty  and  interest.  The 
bark  of  the  trees,  th(^  dirt  in  our  flowerpots  and  greenhouaes,  the 
dripping  nx'ks  in  our  glens,  all  had  their  part  to  contribute  to 
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the  new-old  study.  Then  the  inievilable  happened  in  botany,  just 
as  it  had  in  zoology.  No  teacher  can  arouse  much  interest  in  mere 
structure,  if  its  function^  the  reason  for  its  existence,  is  not  un- 
derstood. It  was  a  professor  of  Latin  in  one  of  our  large  universi- 
ties, who,  scarcely  five  years  ago,  aBked  a  boftanist  what  possible 
connection  there  could  be  between  ph3-siology  and  botany !  There 
is  a  very  real  connection  between  them,  and  our  Latin  professor 
might  do  well  to  glance  over  the  rapidly  increasing  number  of 
excellent  textbooks  and  laboratory  guides  in  plant  physiology. 

Thus  far,  if  the  truth  be  told,  botany  was  merely  following  in 
the  footsteps  of  zoology.  But  we  can  now  show  whei'e  botany  has 
at  last  taken  the  lead.  Kerner's  Natural  History  of  PJamts  is  an 
old  book,  but  it  is  read  more  and  more  every  year.  The  work  of 
Haberlandt  on  the  physiologic  anatomy  of  plants^  and  later  that 
of  Warming  on  ecologic  plant  geography,  have  brought  into 
prominence  a  phase  of  botanic  study  so  natural  that  we  seem  to 
have  known  it  always,  so  interesting  that  we  might  well  be  asked 
why  we  neglected  it  so  long.  The  teaching  of  zoology  had  long  been 
established  on  a  basis  of  morphology  and  physiology,  when  the 
work  of  the  botanists  stimulated  their  brethren  to  an  increased 
attention  to  the  questions  of  animal  ecology.  Thus,  in  (he  Twen- 
tieth Century  Series,  Jordan's  Animal  Life  follows  C%)ul(er's  Pla}ht 
Relations.  Note,  also,  the  increasing  interest  in  the  study  of  the 
Iiabits  of  birds  and  insects. 

In  physiology,  also,  there  has  been  an  advance,  specially  w^hen, 
as  will  be  shown  later,  it  has  followed  a  course  in  zoology.  In 
former  times  far  too  much  time  must  needs  be  spent  in  the  study 
of  the  anatomy  of  the  body,  and  the  writer  can  romembca*  distinctly 
the  hard  work  he  had  to  make  a  poor  memory  keep  such  things  as 
the  bones  of  the  body  and  the  cranial  nerves  in  proper  order. 
Today,  while  we  are  still  obliged  to  know  the  structure  of  th(* 
body,  we  are  paying  more  and  moi*e  attention  to  the  functions  of 
the  various  organs.  This  gives  us  a  much  better  foundation  for  ii 
rational  instruction  in  hygiene,  a  condition  which  we  all  welcome, 
even  though  we  may  think  that  the  alcoholic  apix^ndix  is  abnor- 
mally large! 
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Then  many  of  us  are  finding  an  increasing  satisfaction  in  teach- 
ing what  is  known  as  cell  physiology.  Without  going  at  all  into 
details,  this  is  a  univeraal,  a  general  physiology,  its  diita  being 
derived  from  the  study  of  plant  cells  as  well  as  those  of  animals, 
its  conclusions  being  applicable  alike  to  both.  Trealed  thus, 
human  physiology-  is  but  a  special  phase  of  a  much  more  general 
subject.  It  may  be  said  with  Siifety  that  this  is  the  highest  form 
of  physiology,  since  it  makes  it  a  part  of  the  general  science  of 
biology,  coordinate  with  general  morphology. 

In  this  hasty  sketch,  no  attempt  has  been  made  to  point  out  the 
specific  influences  of  one  science  on  the  other,  except  in  the  niosi 
casual  way.  We  may  now  consider  some  of  the  influences  which 
each  of  them  has  exerted,  or  may  exert,  on  the  Ofthers. 

The  study  of  zoolog}'  has,  as  we  have  seen,  i>assod  fi'om  system 
atic  zoology  to  morphology  and  physiology.  How  does  this  affect 
human  physiology?  First  of  all,  the  study  of  a  series  of  graded 
types  gives  the  student  a  knowledge  of  comparative  anatomy,  80 
that  when  he  comes  to  physiology  he  need  not  si)end  so  much  time 
on  the  anatomy  of  the  body,  but  can  pay  more  attention  to 
physiology  proper — a  practical  gain  of  very  great  importance. 
Then,  loo,  it  gives  a  chance,  by  the  study  of  the  lower,  simpler 
forms,  to  learn  the  essential  nature  of  the  fundamental  physiologic 
functions  of  the  body.  Nutrition,  respiration,  irritability,  all  arc 
seen  in  the  Protozoa,  reduced  to  their  lowest  terms,  separated 
from  all  complicated  anatomic  machinery.  Nutrition  is  the  nutri- 
tion of  the  cell;  respiration  is  the  respiration  of  the  cell.'  In  the 
higher  animals  theixi  is  simply  a  division  of  labor  between  the 
dillVreiit  kinds  of  cells.  Ask  a  class  in  physiology  the  fundamen- 
tal purpose  of  respiration,  and  how  often  the  answer  will  be,  "  to 
purify  the  blood"!  r>ut  if  that  class  had  been  studying  the 
respiration  of  a  ;^ra<]ed  series  of  tyj)es  from  Amoeba  u\k  it  would 
sec  that  w  hat  the  pliysiologits  call  inttmal  respiration  is  the  real 
resiaration,  ihi*  rcsj)iration  of  the  cells,  and  that  the  question  as 
to  wlK'thir  tli(»  gas  (^xchau<;(f  (external  respiration)  shall  be 
ellVcied  tlir<Mi<;h  a  nioisi  skin,  as  in  the  earthworm,  or  by  gills, 
as  in  th<»  craylisli,  or  by  lungs,  as  in  man,  is  simply  one  of  adapta- 
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tion  to  a  particular  environment,  the  blood  being  in  all  cases  a 
medium  of  exchange  between  the  outer  world  and  the  cells  which 
are  in  the  interior  of  the  body.  This  is  but  a  single  illustration 
of  the  importance  of  a  compai-ative  study  of  the  physiology  of  the 
types  used  in  zoology. 

That  zoology  has  by  a  good  example  in  times  past  helped  to 
hring  about  much  needed  reforms  in  the  teaching  of  botany,  can 
not  for  a  moment  be  doubted.  We  have  already  shown  how  much 
earlier  zoologists  adopted  methods  of  teaching  which  are  of 
standard  value  today.  Botanists  have  done  Avell  to  follow  their 
lead.  It  stands  to  reason,  too,  that  a  well  trained  zoologist^  carry- 
ing over  to  his  botany  class  the  results  of  the  careful  work  and 
methods  used  in  zoology,  will  produce  equally  good  I'esults  in 
botany.  But  it  should  be  emphasized  right  here,  how  grievously 
botany  has  suffered  at  the  hands  of  those  self-styleil  **  biologists  " 
w^ho  are  in  training  and  sympathies  merely  zoologists,  and  whgse 
kiHjwledge  of  botany  comes  from  a  day  or  two  spent  on  Protococcus 
and  Spirogyra  and  a  long  forgotten  course  of  Gray's  Lessons. 
When  a  trained  zoologist  carries  his  methods  of  work  over  to  the 
botany,  his  work  will  be  well  done.  But  teachers  of  the  type  just 
mentioned  hurt  botany,  because  they  misrepresent  it.  We  bot- 
anists ask  for  no  better  training  in  botany  than  in  zoology,  but 
we  do  ask  for  just  as  good. 

In  speaking  of  the  influence  of  physiology  upon  zoology  and 
botany,  it  is  admitted  by  every  live  teacher  that  physiology  is  to  a 
good  course  in  either  zoology  or  botany  very  much  what  the  juice 
is  to  an  orange.  With  it,  thei'e  is  plenty  of  life  and  interest. 
The  trouble  with  our  old  style  botany  coui-ses  was  that,  in  our 
administration  of  the  legacy  handed  down  to  us  by  Professor 
Gray,  we  made  the  mistake  of  leaving  out  the  physiology*.  The 
result  was  that  dried  j>lauts  weiv  cou.sidert»d  nearly  as  valuable 
as  living  ones,  and  often  oven  more  valuable,  and  we  became  mere 
dialers  in  baled  hay  I 

Then,  too,  the  higher  physiology,  the  physiology  of  the  cell,  acts 
as  a  valuable  check  on  the  teacher,  who  must  ha  careful  to  employ 
terms  in  describing  the  physiology  of  the  plant  in  the  same  sense 
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in  which  they  were  employed  with  animals.     For  example,  if  he 
has  taught  the  proper  meaning  of  digestion  and  assimilation  in 
zoology,  he  will  be  obliged  to  stick  to  his  definitions  when  he 
comes  to  botany.    After  a  good  course  in  animal  morphology  and 
physiology,  a  teacher   (or  a  textbook)   ought  to  expect  trouble 
with  a  bright  class  if  they  are  told  that  water  and  mineral  matter 
and  carbon  dioxid  are  **  digested  "  in  the  leaf.    And  the  trouble 
ought  to  be  heated  seven  times  hot  for  those  who  persist  in  retain- 
ing in  any  form  the  word  "  assimilation  "  in  connection  with  the 
process  of  food  manufacture  in  the  green  plant.     The  one  defect 
in  what  is  in  other  respects  an  admirable  elementary  text,  is  the 
retention  of  that  misleading  word,  even  going  so  far  as  to  call 
it  in  one  place  **  assimilation  proper,"  with  no  apology  for  it 
beyon<l  the  mere  use  of  quotation  marks.     Again,  if  respiration 
has  l>oen  correctly  defined  and  explained  in  zoology  and  physiol- 
ogy^ it  will  be  easier  to  draw  the  distinction  between  that  process 
and  photosynthesis  in  green  plants;  and  each  process  can  be  better 
understood  if  the  cell  is  looked  on  as  the  working  unit. 

In  what  way  has  botany  helped  tlie  other  sciences?  Certainly, 
by  having  its  attention  called  to  the  advantages  of  a  study  of  the 
habits  of  living  things  and  their  sx)ecial  adaptations  to  their 
natural  environment,  zoology  has  been  made  more  of  an  outdoor 
study  than  it  had  been  for  some  time  past.  This  is  surely  a  step 
in  the  rio;ht  direction,  since  it  takes  the  student  out  into  nature's 
great  laboratory,  and  at  the  same  time  teaches  him  to  respect  the 
lower  forms  of  \\U\  by  showing  him  that  each  animal,  likewise  each 
])lani,  has  its  own  life  problems  to  solve.  By  studying  the 
animal  or  plant  from  the  standpoint  of  its  own  personal  well- 
IxMnii",  the  slndent  is  made  less  selfish  in  his  attitude  toward  the 
world  in  which  he  lives. 

Then,  too,  whatever  wo  may  say  in  rc^gard  to  the  subject-matter 
of  tile  old  hoi  any,  the  painsjakinj::  accuracy  of  the  older  workers 
was  not  without  its  etlects  on  those  working  in  the  other  science. 
The  lirst  concejdion  of  tin*  cell  theory  itself  came  as  the  result  of 
the  siudy  of  j/lant  1  issues. 
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We  have  already  pointed  out  some  of  the  mutual  relations 
between  botany  and  physiolog}'.  We  may  simply  add  here  that 
we  know  far  more  regarding  the  chemistry  of  animal  digestion 
as  the  result  of  the  work  of  planit  physiologists. 

It  may  be  thought  that  most  of  the  cdnsi derations  presented  are 
more  theoretic  than  practical,  but  surely  they  are  not  without  a 
practical  bearing.  In  studying  the  practical  benefits  to  be 
derived  from  a  combined  course  in  zoology,  physiology  and  botany, 
we  can  see  that  some  of  them  will  be  direct,  others  indii'e<!t.  The 
direct  advantages  of  the  combined  course  in  any  one  year  will 
depend,  of  course,  on  the  actual  order  in  which  the  subjects  are 
taken  up.  If  zoology  precedes  ph3-siology,  the  study  of  the  com- 
parative anatomy  and  physiology  of  the  lower  forms  will  aid 
materially  in  the  intelligent  study  of  human  anatomy  and 
physiology.  Thus  opportunity  is  given  for  a  careful  study  of 
many  topics  which  must  otherwise  be  slighted  for  mere  lack  of 
time.  The  way  in  which  botany  will  be  benefited  by  the  previous 
study  of  zoology  and  physiology,  has  already  been  pointed  out. 

But  the  advantages  of  such  a  combined  course  are  not  at  all 
confined  to  any  one  year.  Such  a  course  can  not  be  given  year 
after  year  without  exerting  a  most  profound  influence  on  the 
teacher.  If  the  three  subjects  are  taught  as  parts  of  a  larger, 
broader  science,  as  they  really  are,  the  teacher  will  see  more  and 
more  clearly  the  many  points  of  contact  between  them.  And  as 
his  own  horizon  expands,  he  will  impart  to  his  students  a  much 
broader  conception  of  life  in  all  its  varied  forms  and  manifesta- 
tions: and  this  is  the  supreme  object  which  we  hold  before  our- 
selves in  all  our  educational  w^ork. 

William  L.  Fisher — The  advantages  of  a  year's  continuous  course 
in  biology  over  the  present  method  of  teaching  the  subjects,  are 
so  very  evident  that  it  seems  almost  unnecessary  to  altenii)t  a 
discussion  of  the  toj)ic.  Still,  a  statement  of  some  of  the  chief 
reasons  for  a  chanfj:o  may  make  us  realize  more  clearly  the  faults, 
if  any  exist,  in  our  present  scheme,  and  the  ways  in  which  we 
mav  add  to  our  usefulness. 
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That  tlie  biologj'  course,  as  it  is  now  given  in  the  nwijoritT  of 
the  schools,  is  unsatisfactory,  will  hardly  be  questioned.  Too 
many  of  our  pupils,  and  of  our  fairly  well  educated  people  outside 
the  schools,  do  not  even  know  of  what  the  subject  treats.  Too 
many  of  the  teachers  in*  our  schools,  who  are  working  in  other 
departments,  fail  to  realize  the  importance  or  the  value  of  this 
science,  and  wonder  why  it  should  claim  any  place  in  the  cur- 
riculum. You  have  probably  been  asked,  as  I  have  been,  "  What 
is  the  good  of  studying  biology'?  Has  it  any  bread  and  butter 
value?  If  a  bo}-  can  not  earn  his  living  by  it  what  reason  is  there 
why  we  should  make  him  studv  it  in  school?"  This  idea  is,  of 
course,  passing  but  that  these  questions  are  still  asked  is  a  fact 
that  most  of  us  have  been  made  to  realize. 

Probably  all  of  our  schools  give  a  course  in  physiology,  many 
offer  a  short  course  in  botany  and  some  give  a  half  year  to  zoology. 
Rtill  is  it  not  often  true  that  the  physiology  is  given  when  the 
pupils  are  too  young  to  get  more  than  the  most  elementary  facts 
of  anatomy  and  hygiene;  that  the  botany  class  neither  attracts 
nor  holds  a  large  number  of  the  pupils;  and  that  the  zoolog}' 
coui^se  has  no  recognizable  connection  with  either  of  the  other 
two?  Tn  one  large  school  of  my  acquaintance,  the  only  apology 
for  a  biology  course  was  a  half  year  of  physiology  in  the  second 
vear,  and  in  the  sixth,  or  senior  vear  two  weeks  of  botanv  for  the 
few  boys  who  were  going  to  Yale. 

If  we  an'  to  substiinte  for  the  pifsent  method  of  teaching  the 
three  snbJ4(ts  separat4^1y.  a  continuous  coui'se,  for  one  year,  in 
biology;  we  nmst  tirst  be  certain  that  the  change  will  be  an  ini- 
]>rov(MiH  nt.  To  decide  this  we  must  look  at  the  question  with 
rcf(M*ciM(»  to  the  two  rlass<»s  of  pupils  in  our  schools:  those  who 
go  from  srliool  (o  a  college*  or  univei'sity,  and  those  for  whom  the 
high  school  is  Ww  highest  school. 

For  the  pros|M»ctive  college  student  the  continuous  coui'se  will 
poss(  ss  the  a<lvantage  of  giving  him  the  three  parts  of  the  subject 
as  a  connected  whole,  and  in  their  logical  sequence.  He  will  have 
some  idea  of  the  relations  existing  l)etwe<n  the  different  life  forms, 
and,  if  th<»  course  could  precede  or  follow  a  similar  course  in 
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geolog}-,  some  idea  of  the  life  history  of  the  earth.  Then,  when 
he  enters  his  college,  there  will  be  some  foun«dation  for  future 
work  in  the  same  lines.  The  college  profeseors  in  physics  and 
chemistry,  expect  to  get,  and  do  get  their  pupils  with  a  fairly 
good  elementary  knowledge  of  the  subject,  and  often  with  a  work- 
ing knowledge  derived  from  a  course  of  experiments.  The  biology 
professor  has,  too  often,  to  lay  the  foundation  before  he  can  build 
an}i:hing  on  it.  This,  of  course,  takes  time  and  so  makes  possible 
less  advanced  work,  and  all  individual  research  has  to  be 
pushed  over  into  the  postgraduate  university  course. 

For  this  class  of  pupils,  the  quickest  way  to  gain  the  end  would 
be  to  include  biology  among  the  college  entrance  requirements, 
or  to  accept  it  as  a  substitute  for  some  other  subject. 

What  then  will  be  the  advantage  of  the  biology  course  for  the 
pupils  who  go  no  further  than  the  end  of  the  high  school  cur- 
riculum? They  will  gain,  with  the  others,  the  idea  of  the  rela- 
tion between  the  three  parts  of  the  science.  They  will  get,  what 
many  schools  now  do  not  give,  a  chance  to  study  all  three  sub- 
jects instead  of  only  one,  or  two.  The  boys  will  find  that  botany 
is  not  what  they  call  ^'a  girl's  study,"  and  that  it  means  much 
more  than  simply  collecting  and  pressing  a  few  pretty  flowers. 
The  girls  will  find  that  even  earthworms  may  be  interesting  and 
that  there  is  a  difference  between  a  moth  and  a  butterflv. 

By  far  the  greatest  advantage,  however,  will  come  from  the 
giving  to  our  pupils  the  great  and  broadening  thoughts  of  the  rela- 
tions of  life  forms  and  of  life  development.  We  teachers  are  too 
familiar  with  the  doctrine  of  evolution,  and  the  ideas  that  are 
associated  with  it,  to  remember  that  the  boys  in  our  classes  are 
learning  these  truths  for  the  first  time,  and  that  they  may  find 
them  hard  to  understand.  We  forget  till  some  questioner  reminds 
us  that  in  our  teaching  we  have  been  going  faster  and  further  than 
our  class  could  follow'. 

The  old  popular  fear  of  natural  science  as  heresy,  and  the  idea 
that  the  scientist  is  necessarily  an  atheist,  has,  of  coui^se,  nearly 
passed.  Still  enough  of  it  remains  to  make  necessary  the  recog- 
nition of  its  existence,  and  to  insure  a  welcome  for  any  change 
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in  our  schools  that  shall  hasten  its  complete  disappearance.   Ont-J 
side  of  our  university  towns  and  centers  of  learning,  are  still  ti 
bo  found  preachers  who  will  give  to  their  people  a  tirade  agaimt 
science  teaching  in  all  its  forms  and  methods,  and  will  partictt- 
larly  warn  their  young  people  against  any  belief  in  the  doctrinej^ 
of  evolution,  on  pain  of  losing  the  very  foundation  principles  of  the 
Christian  religion.     What  is  still  more  unfortunate,  this  kind  ol  J,^ 
I)reaching  is  not  confined  to  the  old  men,  but  some  of  our  theologi- 
cal seminaries  are  still  sending  out  young  men  with  these  old 
ideas  as  a  part  of  their  intellectual  equipment. 

We  may  say  that  this  is  foreign  to  our  subject.  That  our  busi- 
ness is  to  teach  science  and  not  religion  or  morals.  But  at  the 
same  time  we  know  that  our  business  is  not  simply  to  instruct  our 
l)upils,  but  to  educate  theni,  and  that  if  we  fail  to  give  them  all 
the  help  that  we  can  toward  becoming  men  and  women  of  tbe 
highest,  truest  type,  we  are  not  doing  our  whole  duty  as  teachers. 

If  the  continuous  course  in  biolog}^  is  going  to  give  us  the  chant-e 
to  pioseut  the  facts  of  life  and  of  life  development  to  our  classes, 
in  any  better  and  more  comprehensible  way  than  is  possible  under 
the  present  system,  by  all  means  let  us  change  our  methods. 

Miinsterberg  says  that  the  development  of  natural  science,  like 
the  development  of  the  church,  has  passed  through  alternating 
periods  when  they  had  golden  priests  working  with  wooden  chal- 
ices, and  wooden  ]>riests  with  golden  chalices.  He  says  that  the 
middle  of  the  last  century  saw  a  period  of  the  first  kind,  when 
Darwin,  Spencer  and  Huxley  were  doing  such  wonderful  work. 
with  such  poor  and  meager  equipment.  But  now  we  are  in  a 
period  of  the  other  sort,  with  extensive  apparatus  and  fully 
(Hnii])ped  laboratories,  but  unfortunately,  too  many  teachers  of 
tlie  or(l<'r  of  tlie  wooden  priests.  Our  intense  specialization,  and 
iniiint(^  subdivision  of  our  subjects,  have  robbed  us  of  the  broader 
vi(»\vs  :nid  (^xi)ansive  thoughts  that  might  come  from  a  more  gen- 
eral, if  l(*ss  exliaustive  study  of  the  sciences  in  their  larger  aspects. 

Dr  (Mianibcrlin  thinks  that  the  time  is  coming  when  the  speciali- 
zation that  now  marks  our  scientific  study  will  be,  in  a  measure 
jriven   ui>;   and    wIk  n   our   students,   instead  of  being  botanists. 
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Zoologists,  or  physiologists,  will  approach  more  nearly  the  type  of 
tli€  older  naturalists.  If  that  is  the  direction  in  which  our  edu- 
cation is  tending,  then  the  substitution  of  the  biology  course  for 
-the  three  subjects  taught  separately  is  distinctly  a  step  in  ad- 
Vance,  and  is  a  mark  of  the  forward  movement  of  our  pedagogic 
Uiethods. 

Prof.  J.  E,  Kirkwood — A  course  in  general  biology  is  certainly  of 
great  value  when  properly  conducted,  but  for  the  best  results, 
I  would  not  stop  there.  A  full  year  in  botany  and  the  same  in 
zoology*  ought  to  follow  such  a  course.  I  find  that  one  half  year 
is  quite  inadequate  for  a  successful  presentation  of  the  subject  of 
botany  giving  two  hours  a  week  to  the  subject,  but  I  am  able  to 
arouse  far  more  interest  in  that  science  in  another  course  of  three 
hours  a  week  lasting  through  the  year.  The  need  of  more  thorough 
work  both  in  botany  and  zoology  in  the  many  of  the  secondary 
schools  would  be  apparent  to  any  one  who  had  occasion  to 
examine  many  notebooks  in  these  subjects  presented  for  entrance 
to  college. 

BIOLOGY  AS  A  CXTLTUBE  BTITDY 
BY    PROF.   W.    M.   SMALLWOOD,    SY'RACUSE    UNIVERSITY 

No  one  cares  to  be  regarded  as  a  barbarian.  In  appearance  few 
people  adopt  customs  or  ignore  styles  to  the  extent  of  becoming 
noticeable.  This  is  the  least  likely  of  the  barbarisms  to  be 
as.suined.  But  there  are  barbarisms  of  the  mind,  some  that  are 
assumed,  some  that  are  innate.  What  's  a  man's  attitude  of  mind 
not  only  in  regard  to  the  subjects  and  new  discoveries  that  belong 
to  his  realm  of  thought  but  also  to  the  new  discoveries  outside  and 
beyond  his  special  training?  In  other  words  does  he  give  evi- 
dence of  barbarisms  in  his  thinking  or  does  he  receive  new  ideas 
in  a  generous  manner,  placing  truth  above  dogma  and  giving 
evidence  of  a  willingness  to  trust  the  future? 

Culture  has  to  do  with  the  temper  of  the  mind  rather  than  its 
accumulated  information,  and  of  course  is  associated  with  those 
things  which  are  the  "  noblest  and  best."  "True  culture,"  as  one 
has  well  said,  "  consists  in  bringing  people  into  a  certain  attitude 
of  mind  rather  than  of  informing  them  of  facts."    President  Eliot 
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in  his  ad(lrt*«s  before  the  National  Educational  Association,  statei 
that  we  may  judge  of  culture  by  its  results.  The  ^"  best  results  o( 
real  culture  . . .  are  ...  an  open  mind,  broad  sympathies,  and 
rc*spect  for  all  of  the  diverse  achievements  of  the  human  intellect 
at  whatever  stage  of  development  they  may  be  today — the  stap 
of  fresh  discovery,  bold  adventure,  or  complete  conquest."  Thii 
conception  of  culture  is  such  that  it  may  be  approximated  by 
every  one  and  its  foundation  is  laid  in  the  high  schools.  Of  the 
subjc*cts  pursued  there,  the  sciences,  and  specially  biolog;}',  tend  to 
lay  the  foundation  for  a  mind  open  to  perceive  and  to  interpret 
facts. 

The  time  is  fast  passing  when  the  determining  factor  in  culture 
is  based  on  a  study  of  given  subjects ;  and  likewise  the  time  is 
passing  when  any  one  set  of  subjects  has  a  monopoly  in  training 
the  mind.  We  are  beginning  to  recognize  that  the  real  value  of  a 
subject  depends  on  what  it  does  for  the  individual ;  does  it  stimu- 
late him  to  do  independent  thinking,  to  answer  a  few  of  the  ques- 
tions usually  expressed  by  How  and  Why?  Now  biology  is  pre- 
eminently fitted  to  produce  just  these  results,  for  the  student, 
bcH;ause  he  has  to  answer  how  and  why  over  and  over  a^ain  in  the 
laboratory,  in  explaining  the  similarities  and  difEerences  that  exist 
between  the  several  organisms  that  he  is  investigating.  I  say 
investigating,  because  his  work  should  be  so  directed  that  each 
new  organism  is  individually  studied.  This  implies  that  the  stu- 
dent shall  do  some  work  for  himself  and  not  identify  described 
parts,  or  what  is  worse  copy  drawings  from  books  and  charts  and 
take  down  dictations  from  the  teacher  with  the  idea  that  this  is 
doing  laboratory  work. 

Culture  standi  in  sharp  contrast  with  superficial  acquirements; 
it  is  like  the  oiling  and  i>olishing  of  wood  which  brings  out  the 
grain;  while  i>ainting,  the  suj>erficial,  covers  the  surface,  conceals 
the  grain  entirely  or  represents  a  fals:;  one.  Many  fine  pieces  of 
old  furniture  have  been  ruined  by  painting.  Culture  is  not  alone 
a  product  either  of  the  intellectual  ability,  or  the  monal  standard, 
or  the  (^sthctic  sense  of  a  pei'son,  but  rather  the  quality  of  each. 
In  determining  how  biology  contributes  to  culture  through  these 


^803]  SECTION    MEETINGS — SECTION   B  577 


main:  avenues,  we  must  briefly  make  plain  oui'  understand- 

of  these  terms. 

Let  us  for  the  sake  of  discussion,  accept  as  a  definition  of  cul- 

',  openness  of  mind ;  then  we  must  necessarily  ask  in  consider- 

^  faig  moral  cultui'e,  this  question,  what  is  moral  openness  of  mind? 

.  We  gather  some  idea  of  a  man's  moral  nature  by  his  actions.    We 

j  fcne  here  concerned  only  with  the  highest  expression  of  this  char- 

;  ttrter.     He  who  shows  an  appreciation  and  reverence  for  laws 

liigher  than  those  on  the  statute  books  has  a  desire  for  the  noblest 

and  best,  which  is  an  expression  of  his  moral  nature.     Now  if 

this  same  mind  is  open  to  receive  facts  of  any  sort,  and  is  anxious 

to  place  them  in  their  proper  relations  and  to  give  to  them  their 

correct  values,  there  then  exists  moral  openness  of  mind. 

How  does  biology  contribute  to  moral  openness  of  mind?    That 
is,  how  does  it  contribute  first  to  information  and  secondly  and 
fundamentally  to  an  anxiety  to  place  facts  in  their  true  relation- 
ships?   Of  the  different  ways  in  which  biology  is  of  value  in  moral 
culture,  we  may  mention  the  observance  of  law  as  one  of  the  most 
important.     For  example  in  the  study  of  the  amoeba,  the  student 
may  easily  be  brought  to  realize  that  not  only  fulness  of  life  but 
actual  existence  is  absolutely  dependent  on  certain  conditions 
such  as  moisture,  food,  and  temperature.    Fail  to  fulfil  one  of 
these  conditions  and  lowered  vitality  or  even  death  results.    Here 
we  have  one  of  the  simplest  expressions  of  life  yet  in  this  but 
slightly  differentiated  mass  of  protoplasm,  the  student  has  pre- 
sented to  him  most  forcibly  the  impossibility  of  disobedience  to 
higher  laws. 

Another  phase  of  this  same  question  is  presented  in  the  inter- 
dependence of  all  living  organisms.  The  observations  of  many 
centuries  have  failed  to  establish  a  single  example  of  spontaneous 
generation  but  they  have  repeatedly  pi'oved  that  life  proceeds  from 
life,  that  each  individual  is  not  alone  dependent  on  a  given  en- 
vironment for  the  continuance  of  life  but  is  directly  dependent  on 
his  felloi^Ta  for  the  origin  of  individual  existence.  This  naturally 
results  in  a  study  of  reproduction  in  plants  and  animals  which 
must  present  the  importance  and  necessity  of  the  process.    Under 
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the  tuition  of  a  high-minded  instructor,  there  can  hardly  be 
established  an  ideal  more  wholesome  and  more  sacred  than  that 
connnonl}^  found  in  the  average  young  pereon. 

After  the  student  has  acquired  a  conception  of  the  higher  laws 
and  the  mutual  interdependence  of  all  organisms,  he  is  in  posses- 
sion of  information  that  appeals  to  a  deeper  feeling  than  mere 
interest,  and  which  impels  him  to  stop  and  ponder.  If  he  can  get 
at  the  i-eal  significance  of  these  and  similar  facts,  it  seems  to  us 
that  he  will  be  led  to  ask  the  question,  whence  come  these  laws 
and  relationships?  The  conclusion  that  must  inevitably  follow  is 
that  they  are  an  expression  of  God  in  n-ature. 

Permit  me  again  to  state  our  definition  of  culture  as  oiKnmees 
of  mind,  this  time  to  consider  intellectual  openness  of  mind.  By 
intellect  we  mean  ability  to  do  independent  thinking,  not  that  we 
fail  to  recognize  the  psychologic  constituents  of  inftellect  such  as 
the  sensations,  perceptions,  apperceptions,  etc.,  and  their  impoi*t- 
ance  in  the  growing  mind,  but  what  we  are  looking  for  is  active 
intellect  and  that  is  power  to  think  independently.  He  w^ho  can 
not  do  this  is  a  slave  and  must  forever  remain  such.  To  handle 
new  and  difficult  problems,  to  place  them  in  their  proper  relation- 
ships, and  to  sense  coiTCctly  great  movements,  is  an  indication  of 
one's  intellectual  ability  and  can  I'csult  only  from  openness  of 
mind;  This  is  the  characteristic  of  the  mind  that  contributes  to 
one-s  vocation.  IW  this  he  is  enabled  to  gain  a  livelihood;  and 
l>ecause  of  this  fact,  it  is  the  characteristic  on  which  most  stress 
is  ordinarily  i)laced.  In  short,  information  from  which  conclu- 
sions can  be  drawn  and  the  power  of  critical  observation  which 
iin]>li(»s  ability  to  estimate  tlic  relative  value  of  facts,  are  the  two 
main  essentials  to  independent  thinking. 

When  s(^veral  j)eoi»le  witness  an  event,  no  two  see  the  same 
tilings  or  are  able  to  present  the  same  description.  This  may  be 
tak(  n  as  an  exanii>le  of  general  observation  which  differs  greatly 
from  detailed  or  critical  observation.  Biology  furnishes  the  best 
of  training  in  this  sec(md  kind  of  observation.  The  student  is 
given  an  organism  to  study,  this  is  followed  by  a  related  organism 
an<l  he  is  asked  to  note?  the  siniilaritic^s  and  differences  existing 
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between  the  two;  and  not  only  to  compare  but  to  explain  them. 
This  necessitates  some  thinking.  Usually  an  opportunity  is  given 
for  each  student  to  state  his  explanations  and  aome  are  asked  to 
give  their  opinions.  By  this  process  the  relative  value  of  different 
facts  is  brought  into  consideration  and  there  results  an  ability  to 
estimate  properly  these  different  facts.  How  much  importance 
does  one  set  of  facts  have  and  shouH  a  second  set  be  logically  con- 
sidered first  or  second  in  its  bearing  on  the  changes  involved,  are 
questions  that  are  continually  arising. 

Nearly  every  one  knows  something  about  the  changes  incident 
in  the  transformation  from  the  egg  to  the  adult  in  the  frog.  The 
tadpole  is  so  abundant  that  every  boy  in  the  country  and  small 
town  and  many  in  the  cities  are  i>6rfectly  familiar  with  it.  Many 
do  notice  that  the  limbs  appear  and*  that  the  tail  is  lost,  but  how 
many  notice  the  order  in  which  the  limbs  appear  or  the  manner 
in  which  the  tail  is  lost?  If  the  tail  should  be  removed  arti- 
ficially, is  there,  any  effect  on  the  formation  of  the  limbs,  in  other 
words  are  the  appearance  of  the  limbs  and  the  absorption  of  the 
tail  in  any  way  correlated  ?  Even  such  observations  as  these  are 
more  or  less  general  and  one  of  the  teacher's  difficulties  is  to 
secure  exactness  in  the  study  of  gross  objects.  But  when  the 
student  begins  microscopic  work,  the  observations  become  more 
exact,  the  attention  being  definitely  placed  on  one  object  which 
explains  in  part  why  students  find  beginning  microscopic  study  so 
difficult. 

I  further  believe  that  the  greatest  good  is  not  secured  from  thes<> 
observations  and  the  drawing  of  correct  conclusions  unless  the 
student  be  required  to  record  them  in  a  suitable  notebook.  After 
six  years  of  examining  secondary  school  notebooks  the  conclusion 
is  forced  on  me  that  this  phase  of  the  work  is  not  inspired  by  a 
sufficiently  high  ideal.  It  is  not  necessary  that  an  expensive  note- 
book be  used  but  it  is  important  that  there  be  uniformity  in  a 
given  class  and  a  definite  method  in  recording  observations  and 
making  drawings.  There  can  be  but  little  pride  in  a  book  hastily 
ma^e  and  with  no  fixed  system.  This  phase  of  the  training  is  an 
important  one  because  here  the  student  may  learn  to  express  him- 
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self  in  a  dear  and  logical  manner  acquiring  thereby  to  some 
extent  at  least  a  **  certain  an>ount  of  ease  and  elegance  in 
writing." 

Biology  contributes  moreover,  to  a  broadening  and  clearing  of 
the  intellectual  horizon  in  the  character  of  the  information  pre- 
sented which  may  also  serve  as  an  admirable  background  upon 
which  we  may  study  many  of  the  modem  questions.     Take  for 
example  the  fact  that  we  have  so  many  patent  medicines,  wa^ 
ranted  to  cure  all  aches  and  pains;  also  the  large  number  of  quack 
doctors  who  would  not  be  in  existence,  if  they  were  not  making 
money.    Now  it  occasionally  happens  that  fake  practitioners  have 
well  informed  people  for  their  victims  but  in  the  main  it  is  the 
more  ignorant  class.    We  may  well  ask  the  question  why  this  con- 
dition should  exist.    The  answer  is  found  in  the  following  facts: 
comparatively  few  people  know  the  real  cause  of  disease,  it  is  all 
more  or  less  of  a  mystery  to  them  and  one  fakir  with  a  glib  tongue 
and  perfect  assurance  using  a  pseudoscientific  mode  of  expression, 
forces  conviction  on  the  uncertain  mind  of  the  listener.    So  we 
find  many  strange  view^s  abroad  concerning  consumption  and  its 
supposed  transmission  from  parent   to  offspring,  while  nearly 
every  newspaper  contains  an  advertisement  guananteeing  to  cure 
it.     Similar  crudities  exist   in  regard  to  most  of  the  common 
diseases.     A  general  course  in  biology  may  very  properly,  while 
treating  of  bacteria,  discuss  their  relation  to  disease.    We  believe 
that  this  would  materially  assist  in  establishing  a  saner  appre- 
ciation of  the  laws  controlling  our  own  bodies  and  give  to  the 
well  trained  i^liysician  rather  than  to  the  fakir  the  remedying  of 
disease. 

If  for  the  sake  of  further  discussion,  we  accept  our  provisional 
detinition  of  culture  as  openness  of  mind,  the  question  now  arises, 
what  is  esthetic  openness  of  mind? 

A  proiKT  altitude  of  the  esthetic  sense  is  diflScult  and  unneces- 
sary to  define  in  detail,  in  general  we  may  state  theee  essential 
}>oints.  A  cultivated  esthetic  sense  unconsciously  shudders  at  a 
lack  of  harmony  in  anything.  The  artist  instinctively  feels  the 
slightest  error  in  tone  or  coloring;  but  even  the  untrained  esthetic 
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sense  is  moved  by  the  power  of  music,  the  perfection  of  a  good 
picture,  or  the  innate  beauty  of  nature  itself. 

In  proportion  as  a  man's  mind  is  open  to  the  details  of  the 
beautiful  and  consequently  more  or  less  able  .to  place  them  in  their 
proper  relations,  in  this  same  degree  has  he  esthetic  culture.  At 
first  thought  this  may  seem  to  be  untrue,  for  fundamentally  the 
esthetic  sense  has  to  do  quite  as  much  with  the  emotions  and  the 
imagination  as  with  the  intellect,  but  on  second  thought  one  real- 
izes that  it  is  the  man  open  to  the  details  of  the  beautiful,  and 
responsive  to  them  whose  emotions  and  imagination  are  so  devel- 
oped and  stimulated  that  his  attitude  is  one  of  sane  appreciation 
rather  than  one  of  blind  ecstacy. 

My  thoughts  in  regard  to  the  beautiful  in  nature  are  best  ex- 
pressed in  the  following  lines  from  Wordsworth. 

For  I  have  learned 
To  look  on  nature,  not  as  in  the  hour 
Of  thoughtless  youth ;  but  hearing  oftentimes 
The  still  sad  music  of  humanity . . . 

And  I  have  felt 
A  presence  that  disturbs  me  with  a  joy 
Of  elevated  thoughts ;  a  sense  interfused, 
Whose  dwelling  is  the  light  of  setting  suns, 
And  the  round  ocean  and  the  living  air, 
And  the  blue  sky,  and  in  the  mind  of  man : 

Therefore  am  I  still 
A  lover  of  the  meadows  and  the  woods, 
And  mountains ;  and  all  that  we  behold 
From  this  green  earth ;  of  all  the  mighty  world 
Of  eye  and  ear . . . 

Well  pleased  to  recognize 
In  nature  and  the  language  of  the  sense, 
The  anchor  of  my  purest  thoughts. . .  *' 

One  student  is  born  with  more,  another  with  less  of  the  esthetic 
sense  but  it  is  possible  to  develop  in  both  a  large  measure  of  ap- 
preciation of  the  beautiful.  Biology  does  it  in  two  ways:  either  the 
student  sees  in  nature  something  beautiful  which  creates  an  in- 
terest that  leads  him  to  the  laboratory  where  a  detailed  study 
brings  him  to  a  full  appreciation  of  what  already  appealed  to  him 
or  else  having  begun-  the  study  of  biology  for  more  utilitarian  rea- 
sons, the  laboratory  study  and  the  excursions  into  the  fields  and 
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woods  call  to  his  attention  and  make  plain  beauties  heretofore 
hidden  or  slighted ;  in  either  instance,  it  is  not  long  before  he  is 
observing  nature  "  with  an  eye  made  quiet  by  the  iK)wer  of  ha^ 
mony.'' 

In  illustrating  how  the  esthetic  sense  may  be  cultivated  by  con- 
tact with  nature  two  examples  only  will  be  given;  many  moK 
might  be  cited. 

The  common  bumblebee  while  busily  securing  his  food  from  the 
flowers  performs  a  very  important,  yes,  essential  work  for  the  ladj 
slipper  orchid,  cypripedium.  As  he  crawls  between  the  lips  of  this 
flower  after  the  honeyed  solution  produced  for  him,  he  finds  that 
he  can  not  escape  by  the  same  way  that  he  came,  but  in  order  to 
gain  his  freedom  must  pass  out  past  the  pollen)  masses  and  the 
stigma.  This  opening  is  so  arranged  in  relation  to  these  struc- 
tures that  the  bee's  back  comes  in  contact  with  them ;  if  the  bee 
has  been  to  another  cypripedium,  cross  fertilization  is  thns 
effected.  This  exchange  of  pollen  is  necessary  to  insure  fertility 
to  the  orchid,  though  accomplished  by  the  bee  unconsciously  yet 
so  certain  is  it  that  the  bee  will  visit  the  lady  slipper  that  this  is 
the  only  method  of  cross  fertilization.  Both  of  these  organisms 
are  beautiful  in  their  coloring  and  their  habits,  but  when  we  learn 
of  the  interdependence  of  each  we  have  an  added  factor  of  interest 
which  contributes  in  several  different  ways  to  the  idea  of  esthetic 
harmony  in  nature. 

Nearly  every  one  knows  the  names  of  a  few  birds;  their  colors 
and  songs  appeal  to  our  sense  of  the  beautiful.  But  when  we  have 
only  a  speaking  acquaintance  with  them,  they  do  not  contribute 
much  to  our  happiness. 

During  the  past  summer  I  had  occasion  to  spend  a  number  of 
weeks  in  the  Adirondacks,  the  nesting  home  of  some  of  our  choice 
birds.  Here  I  saw  them  at  home  and  beoame  quite  familiar  with 
their  love  calls.  The  timid  and  shy  bird  of  the  city  seems  to  have 
no  fear  of  a  man  there.  On  many  an  evening  our  party  sat  and 
listened  to  the  sweet  singing  of  a  family  of  hermit  thrushes  which 
nested  in  a  tree  near  our  camp.  As  the  young  ones  matured  and 
left  their  uest  they,  too,  began  to  sing  and  we  learned  to  distin- 
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piish  the  song  of  the  parents  from  that  of  the  young  thrushes,  one 
Df  which  had  a  clear  flutelike  tone  of  great  sweetness,  specially 
was  this  so  when  the  wind  was  moaning  low  in  the  solitude  of  the 
forest. 

And  there  were  several  families  of  teacher  birds  too,  which  as 
you  know  hide  their  nests  in  the  leaves  on  the  ground.  I  spent 
many  delightful  hours  trying  to  find  one  and  all  the  time  my  im- 
agination was  forming  pictures  of  where  the  nest  would  be,  how 
it  would  look,  and  wondering  if  there  would  be  any  young 
fledglings  in  it.  I  was  looking  for  the  details  of  the  beautiful  in 
nature.  I  found  them,  though  I  never  succeeded  in  my  origiiDal 
quest. 

"  What  we  do  see,''  says  Lubbock,  "  depends  mainly  on  what  we 
look  for.  When  we  turn  our  eyes  to  the  sky,  it  is  in  most  cases 
merely  to  see  whether  it  is  likely  to  rain.  In  the  same  field  the 
farmer  will  notice  the  crop,  the  geologist  the  fossils,  botanists  the 
flowers,  artists  the  coloring,  sportsmen  the  cover  for  game. . . 
We  speak  of  the  pleasure  which  nature  and  art  and  music  give  us ; 
what  we  really  mean  is  that  our  whole  being  is  quickened  by  the 
uplifting  of  the  veil.  Something  passes  into  us  which  makes  our 
sorrows  more  sorrowful,  our  joys  more  joyful,  our  whole  life  more 
vivid.'' 

Oertmde  S.  Burlingham — The  subjects  of  the  high  school  curricu- 
lum can  be  divided  into  about  three  groups;  the  first  including 
the  ones  studied  chiefly  for  their  practical  value,  the  second  those 
which  will  develop  the  brain  as  a  working  mechanism  but  may  be 
of  very  little  practical  use,  and  the  third,  the  subjects  which  will 
bring  the  student  into  a  knowledge  of  the  world  about  him.  In 
this  class  we  may  place  history,  literature,  and  natural  science. 
To  this  group  more  than  the  others  we  may  apply  the  term 
cultural  studies.  And  after  listening  to  Professor  Small  wood's 
pajK'r,  I  think  we  will  agree  that  among  these,  biology  ranks  by 
no  means  least. 

One  possesses  culture  in  proportion  as  he  is  in  touch  with  the 
life  about  him.  Biology  is  the  only  subject  among  the  high  school 
studies,  which  brings  the  student  into  direct  contact  with  the  life 
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of  which  he  is  a  part.  Ideally,  he  should  feel  that  he  is  studying 
at  the  fountain  head ;  that  whether  the  object  for  his  conmderatioii 
be  an  alga  or  a  restless,  cheery  chickadee,  he  is  studying  not  an 
opinion  or  an  hypothesis,  but  a  perfected  handiwoA,  which,  had 
it  been  less  perfect,  nature  would  not  have  preserved  as  that  living 
type.  When  one  approaches  the  study  in  this  way,  the  mind  is 
immediately  open.  And  on  the  intellectual  side,  he  finds  himself 
gleaning  a  stock  of  information,  without  which,  it  is  coming  to  be, 
one  can  not  lay  claim  to  a  broad  culture.  At  the  same  time,  he 
is  forming  an  acquaintance  with  living  things  with  which,  he  finds 
he  has  much  in  common,  till  he  begins  to  draw  for  himself  natural 
laws,  not  only  in  the  spiritual,  but  in  the  social  world. 

Literature  is  man's  effort  to  put  nature  and  life  into  words. 
History  is  life  studied  secondhand  and  at  a  distance,  and  nature 
and  art  are  inseparable.  Thus  biology  is  not  merely  a  cultural 
study  in  itself,  but  it  opens  the  mind  to  an  appreciation  of  the 
best  in  literature  and  art,  and  lends  a  new  meandng  to  history. 

As  an  illustration  of  the  fact  that  the  study  of  biology  does 
enrich  the  individual  life,  there  comes  to  my  mind  the  case  of  tvo 
young  women,  graduates  of  the  same  college  and  high  school, 
living  on  the  same  street  in  a  certain  city.  The  one  who  had  no 
training  in  biology,  found  herself  the  year  after  graduation,  with 
time  hanging  heavily  on  her  hands.  In  the  midst  of  one  of  the 
richest  bits  of  nature,  she  lived  with  vjes  closed  to  the  beauty  of 
hills  and  foi'ests,  with  ears  deaf  to  the  call  of  the  birds — a  stranger 
to  tli(^  gn^at  world  of  out-of-doors.  The  other  bade  good  speed  to 
the  junco,  gathered  arbutus  to  the  song  of  the  field  sparroV, 
found  where  the  rarest  Howers  bloomed.     To  her 

The  meanest  flower  that  blows  can  give, 
Tliouglits  that  do  often  lie  too  deep  for  tears. 

To  the  former,  a  i)riniroye  was — a  primrose.  The  outlook  of  one 
was  broad  and  rich,  of  the  other,  restricted  and  impoverished. 
Biology  had  givtii  the  one  a  power  of  independent  work  in  a  field 
which  will  (»vcr  be  to  her  a  source  of  enjoyment  and  growth. 

>^tu(l(iits,  cv(^n  in  the  last  year  of  high  school  work,  begin  the 
study  of  biolojry  with  very  little  power  to  do  independent  work 
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and  careful  thinking.  They  are  unable  to  draw  conclusions  from 
a  series  of  facts  unless  they  have  already  studied  physics  or  chem- 
istry. The  student  has  dealt  mostly  with  textbooks,  and  does  not 
know  that  he  has  the  latent  ability  to  gather  facts  for  himself, 
that  it  is  his  privilege  to  collect  knowledge  first-hand  and  to  do  his 
owm  thinking.  The  mind  easily  becomes  inert.  Students,  as  a 
rule,  dislike  to  think.  They  prefer  to  have  some  one  think  for  them. 
Sometimes  it  is  the  textbook  which  fulfils  this  function ;  again  it 
is  another  student ;  sometimes  the  teacher  is  led  to  do  his  think- 
ing. Biology,  properly  taught,  will  make  the  student  do  his  own 
thinking,  and  niore  than  that,  he  will  grow  to  like  to  think  for 
himself.  The  testimony  of  students  is  often  of  great  value,  since 
they  are  in  a  position  to  know  many  things  which  a  teacher  does 
not  know. 

A  young  woman  who  graduated  from  the  classical  course  in  a 
certain  well  known  high  school,  at  the  head  of  a  class  of  seventy 
returned,  for  a  little  further  work,  including  botany.  At  the  close 
of  the  term  she  said  that  that  was  the  firat  work  which  she  had 
taken  in  high  school,  in  which  a  student  could  not  get  some  one 
to  do  his  work  and  thinking  for  him.  It  may  be  well  to  state  that 
she  had  taken  no  other  laboratory  science  work.  Laboratory  work 
in  biology  means  independent,  individual  work,  the  arranging  of 
facts  and  forming  proper  conclusions. 

Next  to  thinking,  perhaps  most  high  school  students  dislike 
accuracy.  It  is  so  much  easier  to  say  very  small  or  very  many, 
than  to  give  exact  size  and  number.  The  study  of  biology  ought 
to  develop  a  love  of  accuracy — this  is  one  of  the  fundamental 
requirements  in  making  a  laboratory  notebook.  The  drawings 
must  be  true  to  life  and  the  written  work  accurate  in  statement. 
The  making  of  a  good  notebook  is  in  itself  an  intellectual,  moral 
and  esthetic  culture.  At  the  same  time  it  is  a  very  practical  help 
in  the  ability  to  express  thoughts  in  good  English.  The  student 
becomes  a  producer  of  one  form  of  English. 

Children  are  naturally  acute  observers.  But  often  by  the  time 
they  reach  the  second  year  of  high  school,  this  power  has  become 
lost   through  disuse.     Nature  study   will   undoubtedly   tend   to 
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obviate  this  condition.  But  if  this  is  not  so,  the  study  of  biology 
should  restore  this  power  of  observation  and  educate  it.  The 
faculty  of  quick  and  accurate  observation  is  certainly  "  openneBB 
of  mind.'' 

That  biology  is  a  valuable  cultural  study  can  not  be  deniei 
How  can  it  best  accomplish  the  desired  results?  First  it  must  be 
taught  in  such  a  way  that  the  student  will  be  brought  into  an 
intimate,  sjinpathetic  relation  with  nature,  into  a  position  where 
nature  can  speak  to  him,  and  in  which  he  can  interpret  her  mes- 
sages. Again  the  laboratory  and  class  work  must  be  so  conducted 
as  to  make  other  than  original,  independent  work  imjKxssible.  It 
must  develop  an  appreciation  and  love  of  accuracy.  The  field  and 
laboratory  work  should  educate  in  the  student  the  power  of  quick 
and  accurate  observation.  And  lastly,  the  study  of  biology  should 
act  in  the  mind  as  a  ferment  which  time  can  not  kill,  so  that  the 
mind  will  be  stimulated  to  reach  out  for  more  knowledge  at  each 
opportunity  till,  little  by  little,  it  attains  more  nearly  the 
standard  of  a  perfect  culture. 

EXHIBITION   OF   A  DECEREBBIZED  7B00 
BY  BURT  G.  WILDER,  CORNELL  UNIVERSITY 

Prof.  Burt  G.  Wilder  of  Cornell  University  exhibited  a  living 
frog  that  was  deeerebrized  Dec.  4,  1899,  four  years  ago.  Since 
that  date,  excepting  slight  occasional  shiftin-gs  of  the  limbs,  as  if 
from  muscular  ennui,  it  has  manifested  neither  consciousness  nor 
volition,  and  has  to  be  fed  by  placing  bits  of  meat  or  fish  well 
down  the  throat  within  reach  of  the  reflex  mechanism  of  swallow- 
ing. Nevertheless  it  leaps  when  touched,  turns  over  when  placed 
on  the  back,  swims  till  a  support  is  found,  and  balances  itself  on 
a  slowly  revolving  cylinder.  From  this  last  manifestation  of 
powers  evidently  residing  elsewhere  than  in  the  cerebrum,  and  in 
honor  of  the  Geniian  physiologist  who  first  called  attention  tO  it, 
a  frog  so  operated  on  is  known  as  **  Goltz's  balancing  frog."  For 
many  years  such  a  frog  has  been  shown  to  the  classes  in  physi- 
ology at  Cornell,  but  never  before,  so  far  as  the  speaker  knows,  has 
one  been  ke]>t  alive  so  long.^ 


.S<*i)r<'njlM'r  HKM  tUi-  {vw^  was  'aIvw  uiul  a\i\>ar<>ntly  in  good  condUJon. 
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The  animal  is  etherized,  a  part  of  the  skin  on  the  top  of  the 
iiead  turned  off  as  a  flap,  and  a  bit  of  the  cranium  removed;  with 
sharp  scissors  the  brain  is  transected-  at  the  diencephal  (region 
[>f  the  thalami)  and  the  cerebral  hemispheres  and  olfactory  bulbs 
wholly  removed.  In  this  connection  Professor  Wilder  stated  that, 
from  the  opening  of  the  University,  in  his  department,  all  experi- 
ments that  might  be  painful  had  been  performed  on  animals  either 
just  killed  or  fully  anesthetized. 

Section  C.     EARTH  SCIENCE 

TEXTBOOKS  IH  aEOQRAPHY 
BY  MARGARET  KEIVER  SMITH,  NBW  PALTZ  NORMAL  SCHOOL 

Ages  ago,  a  certain  writer,  in  a  discouraged  mood,  despairingly 
declared  his  convictions  regarding  the  endlessness  of  bookmaking, 
and  the  weariness  resulting  from  the  study  of  books.  If  these 
were  his  sentiments  at  a  time  in  the  world's  history  when  books 
were  a  rarity,  and  study  was  limited  to  the  leisured  few,  what 
would  the  wise  man  say  today,  when  books  are  in  numbers  as 
the  sands  of  the  sea,  and  when  the  weariness  of  study  is  imposed 
upon  every  child  of  Adam  that  can  lay  the  slightest  claim  to 
civilization? 

From  the  association  of  books  with  study,  and  the  mention  of 
the  consequent  weariness  to  the  flesh,  we  take  it  that  the  wise 
man  was  not  inexperienced  in  the  matter  of  textbooks,  though  not 
for  a  moment  should  we  think  of  ascribing  his  reputed  wisdom 
to  this  source. 

Universal  as  they  are,  and  indispensable  as  we  admit  them  to 
be,  no  one  under  any  circumstances  assumes  that  wisdom  is  to  be 
achieved  through  the  use  of  textbooks.  As  a  rule  neither 
knowledge  nor  wisdom  is  to  be  found  between  the  covers  of  a 
book,  text  or  otherwise.  If,  bringing  a  good  natural  intelligence 
to  bear  on  the  matter  contained  therein,  the  student  find  anything 
that  shall  develop  this  intelligence  and  aid  in  forming  significant 
thought,  he  is  fortunate  indeed. 

In  itself,  no  book  is  an  end.  Often  it  is  a  very  poor  means 
toward  the  attainment  of  an  end.    Without  an  understanding  of 
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its  use  and  possibilities,  it  is  a  great  hindrance  to  intellect 
development.    The  time  has  gone  by  when  a   great  reader, 
devourer  of  books,  a  bookworm,  was  regarded  as  a  man  of  wisdonuj 
Even  the  man  of  one  book,  against  whom  we  are  warned,  unleaiJ 
his  knowledge  be  supplemented  by  experience,  is  regarded  witk; 
uncertainty,  and  even  suspicion.    The  test  of  wisdom  is  not  that! 
which  a  man  takes  into  his  mind,  but  that  which  he  brings  to 
pass  by  reason  of  that  which  he  has  taken  in. 

The  individual  who  reads  much  is  in  danger  of  becoming  a  veij 
lazy  person.  It  is  so  easy  to  sit  still,  and  see  the  beliefs  of  an 
author  reflected  in  one's  mind  as  in  a  mirror;  ant)  it  is  so  pleasant 
to  assume  that  since  one  recc^nizes  them,  one  understands  them; 
and  from  this  condition,  one  may  easily  attain  to  the  conviction 
that  one  originated  them,  or  could  do  so,  if  one  were  so  disi)Ofled. 

And  yet  books,  even  textbooks  are  a  necessity.  Make  such 
objections  as  we  may,  we  must  perhaps  admit  that  even  a  poor 
textbook  is  better  than  none  at  all.  Taken  at  its  worth,  iti 
mission  is  still  beneficent,  inasmuch  as  it  can  at  any  rate  show 
us  how  not  to  do  it. 

There  is  but  little  danger  that  even  a  bookworm  will  e?er 
become  a  devourer  of  textbooks.  The  dislike  to  a  work  of  thin 
kind  is  too  instinctive,  and  the  tendency  to  judge  the  author 
unfavorably  is  too  strong.  The  poor  author!  Gratitude  to  any 
author  is  hardly  a  mark  of  any  reader,  but  probably  no  writer 
performs  a  more  thankless  task  than  he  who  writes  a  textbook. 

Carlyle  said,  and  the  world  has  echoed  the  sentiment,  that 
probably  once  in  200  years  a  man  is  bom  who  is  fit  to  write  a 
book;  but  no  one  accepts  the  volume  as  a  textbook.  Indeed  it 
would  not  suri)rise  us  to  learn  that  the  man  who  is  fit  to  write 
a  textbook  has  not  vet  been  born.  There  are  good  books  in  the 
world,  but  is  there  a  p;ood  textbook? 

*^  Yes,*'  says  1h(*  author,  *'  a  book  that  presents  a  comprehensive 
and  scholiirly  ireatnieiit  of  a  subject,  an-d  at  the  same  time, 
adapts  that  treatnieiit  to  the  a])])rehension  of  the  immature  mind, 
throufjjhout  urovidiii^  for  the  meehanic  side  of  learning,  in  the 
way  of  suniinarv.  re]>r<)duction   and  drill — that  is  a  good  text- 
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book."  "Yes,"  saye  the  energetic  publisher,  "a  textbook  that 
goes  off  directly  after  publication  forty  or  fifty  thousand  dollars 
worth,  and  keeps  that  up  yearly,  say  for  10  years,  that  is  a  very 
good  textbook.  But  a  book  that  dawdles  at  the  first  moment 
will  never  do  more  than  pay  expenses,  and,  though  a  Solomon  may 
have  written  it,  it  isn't  a  good  textbook.  It  is  not  the  textbook 
that  the  public  needs.  The  money  value  is  a  very  good  standard 
in  the  matter  of  textbooks." 

We  know  of  more  ways  than  one  of  starting  a  new  textbook 
on  its  career,  so  that  the  pleasanrt  figures  just  quoted  may  be 
reached  at  a  bound,  and  we  know  of  more  ways  than  one  for 
giving  this  book  momentum  sufficient  to  keep  it  going  for,  say, 
10  years.  In  all  these  ways  Solomon  may  or  may  not  have  a 
part,  but  notwithstanding  the  wisdom  of  Solomon,  and  energy  of 
the  publisher,  the  most  successful  textbook  leads  a  doomed'  life, 
and  has  an  assured  fate,  \iz,  in  the  near  future  to  find  a  resting 
place  on  the  top  shelves  of  some  dark  closet ;  or  to  become  a  part 
of  the  refuse  lumber  of  some  dusty  attic.  If  by  accident  we  come 
on  it,  we  turn  away  to  avoid  the  memory  of  painful  and  tedious 
experiences  with  that  book,  and  with  teachers  who  demanded 
for  it  a  certain  interpretation  and  tolerated  no  other.  Tho^e 
were  dark  days,  and  were  better  left  to  the  dimness  of  the  attic. 

If  we  desire  information  on  any  subject,  we  seek  it  anywhere 
rather  than  between  the  covers  of  a  textbook.  Something  in  the 
very  aspect  of  the  volume  brands  it  with  the  charge  of  inade- 
quacy. This  is  true  of  textbooks  in  general,  but  of  textbooks  in 
geography  it  is  specially  true.  We  are  even  a  trifle  prejudiced 
against  the  size  and  form  of  this  book.  It  is  unpleasantly  sug- 
gestive of  the  weighty  pyramid  of  school  lore  which  the  pale 
girl  rears  on  its  broad,  flat  base,  and  which  supported  by  insuffi- 
cient arm  and  hip,  she  bears  unwillingly  to  school. 

Writers  of  present  day  textbooks  in  geography  make  a  merit 
of  changing  its  unwieldy  shape,  so  that  the  geography  text  of  the 
public  school  is  coming  to  assume  the  bulky  proportions  of  the 
8c*hool  history,  or  indeed,  of  any  other  volume  of  the  pile. 
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The  textbook  in  geography  of  the  past  had  a  somewhat  limitei 
purpose.  It  was  intended  to  furnish  a  certain  amount  of  informa- 
tion— mathematical,  physical,  and  political — coneerning  the  eartL 
This  information  was  set  forth  in  a  series  of  definitions  and 
descriptions,  together  with  a  catalogue  of  divisions  of  land  and 
water,  to  which  was  appended  a  brief  historical  account  of  life, 
vegetable  and  animal,  and  of  the  names  of  the  races  of  man  on 
the  earth. 

From  the  standpoint  of  this  manual,  the  earth  had  no  i>ast  and 
no  future.  As  it  was,  it  might  have  sprung  into  being  in  a  ni^ 
and,  as  it  was,  might  be  destined  as  suddenly  to  pass  away. 

The  definitions  of  the  book  were  totally  independent  of  one 
another,  and  were  generalizations  on  the  basis  of  no  known  pa^ 
ticular.  The  pupiTs  work  was  to  leani  the  volume  verbatim.  The 
result  was  that,  after  an  extended  course,  an  individual  might 
know  the  book  from  cover  to  cover,  and  not  realize  that  the 
matter  contained  therein  bore  any  relation  whatever  to  the  earth 
on  which  he  lived. 

The  cities  of  the  world  were  not  in  the  world,  but  in  the  book, 
and  after  long  familiarity  with  them  in  the  latter  location,  later 
in  life  one  was  startled  to  discover  that  the  real  world  and 
the  book  world  were  quite  different  existences,  and  that  familiarity 
with  the  book  world  did  not  by  any  means  imply  a  working 
knowledge  of  the  real  w^orld. 

As  a  coinniendable  point,  it  may  be  mentioned  that  the  defi- 
nitions reully  defined,  and  that  the  descriptions  were  usually 
expressed  in  concise  and  significant  language. 

The  map  studies  dealt  entirely  with  locations,  but  they  located 
nothing  outside  the  map.  The  map  was  the  real  thing  and  the 
reason  for  its  existence  was  not  always  apparent.  Stories  are 
told  of  children  who  while  reciting  matter  concerning  the  earth, 
declanMl  thai  they  never  had  seen  the  earth  nor  any  part  of  it. 
The  same  children  were  known  to  state  the  definition  of  an  ocean, 
and  in  tlu^  face  of  the  Atlantic,  not  a  mile  away,  to  declare  that 
they  had  never  seen  an  ocean  except  in  the  patch  of  blue  on  the 
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map.  Europe  was  a  patch  of  red,  Asia  yellow,  and  Africa  more 
or  less  brown. 

The  relation  of  the  map  to  the  earth  was  seldom  if  ever  men- 
tioned. The  vigor  with  which  the  teacher  insisted  that  the  book 
should  be  learned  verbatim  imparted  to  the  text  a  character  of 
reality  and  finality  which  made  it  seem  the  end  and  aim  of  all 
efiPort. 

Perhaps  it  is  not  too  much  to  say  that,  except  in  individual 
cases,  no  real  geographic  knowledge  was  gained  tvom  the  text- 
book. 

One  learned  to  know  countries  and  cities  and  people  from 
reading  stories,  travels,  history,  poetry,  and  from  hearing  one's 
elders  discuss  the  contents  of  newspapers ;  but  one  never  thought 
of  mentioning  such  things  in  connection  with  the  geography 
lesson. 

The  textbook  that  furnished  such  inadequate  instruction,  while 
possibly  better  than  none,  was  very  undesirable,  and  with 
advancing  intelligence  concerning  the  significance  of  instruction, 
a  reform  became  an  absolute  necessity.  The  textbook,  having 
nothing  to  do  with  the  child's  actual  experience  furnished  no 
knowledge,  and  worse  still,  aroused  no  interest  on  the  part  of 
the  learner. 

In  order  to  find  a  reason  for  the  arbitrary  work  in  connection 
with  the  old  textbook,  which  I  fear  has  not  yet  entirely  disap- 
I>eared,  it  may  be  necessary  to  go  back  a  little  to  find  just  how 
geography  ever  became  a  subject  of  instruction  in  the  common 
schools. 

The  first  mention  of  geography  in  this  country  is  by  Comenius 
somewhere  near  the  middle  of  the  17th  century.  The  step  taken 
by  Comenius  seems  to  have  been  due  to  suggestions  by  Lord 
Bacon  of  England.  Bacon  made  no  plea  for  the  study  of 
geography  as  such  in  the  schools,  but  he  urged  strenuously  the 
necessity  for  teaching  the  real  things  of  the  world,  rather  than 
the  traditions  of  things. 

For  the  first  instruction  in  geography,  Comenius  proposed  to 
do  the  work  without  any  textbook  whatever.    In  the  early  work 
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in  the  first  department  of  school  life  (children  from  4  to  6  years), 
the  i)iipi]8  were  to  become  familiar  by  actual  observation,  with 
a  hill,  a  valley,  a  field,  a  brook  or  river,  a  lake  or  pond,  a  village 
or  town,  a  city,  etc.  They  should  know  the  sun,  its  rising  and 
setting,  the  moon,  its  rising  and  going  down,  and  the  stars,  together 
with  the  names  of  a  few  special  ones.  In  the  next  department 
(children  from  G  to  14  years),  the  pupils  should  learn  the  curve 
of  the  heavens,  the  spheric  form  of  the  earth,  the  movement  of 
the  ocean,  the  crooks  and  turns  of  a  river,  the  divisions  of  the 
earth,  the  prin<!ipal  kingdoms  of  Europe,  and  the  cities,  riven, 
and  mountains  of  their  own  countries. 

All  this  was  to  be  learned  from  observation,  inference,  conve^ 
sation  and  reading. 

In  the  advanced  department,  or  latin  school  (pupils  from  14  to 
18  years),  students  should  study  geography  scientifically.  They 
should  be  furnished  with  excellent  textbooks,  maps,  charts  and 
apparatus.  They  should  lewrn  land  and  water  forms,  atmos- 
pheric phenomena,  political  relations  between-  countries,  etc. 

The  aim  of  Comenius  was  to  secure  accurate  knowledge  of  real 
things,  on  which  he  might  later  arrange  a  system  of  scientific 
generalizations,  which,  in  their  turn,  should  serve  as  a  foundation 
for  philosophic  thinking. 

Probably,  since  the  time  of  Comenius,  no  better  scheme  of 
instruction  has  been  conceived,  and  the  wonder  is  that  it  has  not 
been  more  closely  followed.  We  may  observe  that  in  it,  the  text- 
book only  comes  into  use  in  the  highest  department  of  the  school, 
and  that  it  is  a  textbook  fitted  for  scientific  work. 

John  Lock(s  a  contemporary'  of  CJomenius,  was  instrumental  in 
introducing  geograi)hy  into  the  schools  of  England;  but  his  plan 
of  iustrudion  was  such  as  to  defeat  the  very  end  he  had  in  view. 
He  advocat(Hl  the  learning  verbatim  of  facts  expressed  in  a  text- 
book and  on  maps.  Probably  he  never  discovered  that  geographic 
generalizations  memorized  without  any  knowledge  of  the  under- 
lying ideas  furnished  no  more  real  knowledge  than  did  memorized 
grammar  and  history. 
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Locke's  influence  on  the  teaching  of  geography  in  England 
la^ed  for  at  least  200  years,  probably  in  some  parts  of  the  king- 
dom it  is  yet  active. 

The  custom  of  learning  the  textbook  verbatim  was  brought  to 
America  perhaps  by  the  Pilgrim  Fathers,  and  up  to  1860,  at 
least,  it  was  practised  in  all  the  schools. 

As  the  textbook  always  stood  between  the  teacher  and  the 
pupil,  it  is  no  matter  for  wonder  that  the  child  was  lost  sight 
of,  and  that  quite  unconsciously  the  powers  of  the  adult  came 
to  be  attributed  to  the  infant.  The  failure  to  recognize  the  differ- 
ence between  the  child  mind,  and  the  adult  mind  seems  always 
to  arise  in  cases  of  excessive  textbook  work. 

The  influence  of  the  Pestalozzian  work  done  at  Oswego  in  the 
sixties  and  seventies;  Ouyot's  visit  to  America  and  his  lectures 
in  Lowell  Mass.;  the  publication  of  Humboldt's  Cosmos,  together 
with  the  translation  of  Bitter's  Comparative  Qeography,  and 
(perhaps  more  than  all)  the  development  of  the  theory  of  evolu- 
tion,  brought  about  a  positive  reaction  against  the  finality  of  the 
old  textbook.  Before  referring  to  6ur  textbooks  as  they  are  at 
present,  it  may  be  well  to  mention  several  significant  points 
which  ought  to  have  some  influence  in  determining  the  character 
of  our  textbooks  in  the  future. 

1  The  development  of  geography  as  a  science  out  in  the  world 
is  very  much  in  advance  of  the  development  of  geography  as  a 
subject  of  instruction  in  the  schools. 

2  People  who  are  pursuing  geography  zealously  out  in  the 
world  do  not  seem  to  attach  any  importance  to  the  work  done  in 
this  subject  by  our  public  school  teachers.  Much  less  would  they 
think  of  referring  to  any  one  of  our  textbooks  in  geography  for 
any  important  geographic  item. 

3  It  is  a  question  whether  many,  perhaps  whether  any  of  our 
public  school  teachers  of  this  subject  could  achieve  a  membership 
in  any  important  geographic  society  in  this  country  or  abroad. 

The  reason  for  the  difference  between  geography  out  in  the 
world,  and  in  the  schoolroom  lies  largely  perhaps  in  the  difference 
between  the  aim  of  work  in  the  world,  and  the  aim  of  work  in 
the  schoolroom. 
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The  causes  that  have  led  to  the  acquisition  of  geographic 
knowledge  out  in-  the  world,  have,  many  of  them,,  been  at  work 
since  the  beginning  of  civilization.  As  civilization  has  advanced, 
new  reasons  for  the  pursuit  of  knowledge  of  the  earth  have  arisen 
and  have  become  so  prominent  that  the  study  of  the  earth  on 
which  we  live  has  become  more  imperative  than  any  other  study, 
so  that  just  at  present,  our  teachers  are  overwhelmed  with  the 
multiplicity  of  subjects  which  zealous  people  assure  us  come 
under  the  head  of  geography. 

Some  of  the  more  important  causes  for  the  acquisition  of  geo- 
graphic knowledge  are 

1  The  wandering  instinct,  the  love  of  adventure  and  discovery 
for  its  own  sake. 

2  War  and  conquest.  Here  for  purposes  of  offense  and  defense, 
geographic  knowledge  has  always  been  an  absolute  necessity. 

3  Colonization,  religious  zeal,  pilgrimages,  crusades,  mis- 
sionary work  have  all  been  at  the  bottom  of  the  acquisition  of 
geographic  knowledge  by  people  interested  in  these  directions. 

4  Desire  for  knowledge  for  its  own  sake  has  always  been  alive 
in  the  world,  and  has  always  kept  man  working  on  the  great  prob- 
lem of  the  earth  with  a  view  to  satisfying  hunian  curiosity  con- 
cerning the  beginning  and  the  end  of  the  world. 

5  The  very  strongest  impulse  towards  the  study  of  geography, 
however,  has  been  and  still  is  that  of  commerce,  which  takes  into 
consideration  all  phases  of  life,  and  all  geographic  considerations 
through  which  life  can  be  improved  and  perfected. 

Among  the  later  influences  on  this  subject  may  be  mentioned 
the  dovelopnient  of  science  in  every  department  of  civilized  life. 
Through  photography  alone,  the  increase  of  pictures  of  foreign 
countries  has  been  a  great  incentive  to  travel,  so  that  people  now 
flock  1o  the  ends  of  the  earth  to  experience  changes  in  climate, 
to  look  on  mountains,  to  learn  the  beauties  of  rivers  and  lakes. 
Th(*se  desires  for  the  experience  of  something  new  have  given  a 
tremendous  impulse  to  the  study  of  guidebooks,  nutps,  and  books 
of  travel. 
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In  addition  to  the  influences  just  men'tioned,  the  recent  polar 
expeditions,  and  the  results  of  the  surveys  of  countries  that  are 
now  being  carried  on  are  doing  much  to  increase  the  interest  in 
geographic  study. 

In  comparison  with  the  interest  and  activity  out  in  the  world, 
OUT  interest  and  our  results  in  connection  with  schoolroom 
geography  appear  to  be  very  feeble  and  ineffective.  Whether  the 
function  of  the  school  be  to  impart  to  the  children  the  knowledge 
that  has  been  gained  outside,  or  to  prepare  the  individual  to 
-appropriate  and  apply  that  knowledge  that  awaits  him  when'  he 
goes  out  into  the  world,  we  must  acknowledge  that  our  success 
in  the  matter  of  geography,  up  to  the  present  time  has  been  very 
limited. 

While  we  can  not  perhaps  bring  into  the  school  the  aims  and 
interest  which  direct  the  best  efforts  of  mankind  in  the  world,  our 
work  ought  to  be  of  such  a  character  as  to  make  the  attainment 
of  practical  ends  later  more  possible  and  less  difficult  than  they 
are  at  present. 

Geographic  literature,  as  we  find  it  in  books  of  travel,  history, 
science,  and  the  lead^ig  periodicals,  besides  having  a  great  com- 
merical  significance,  is  not  without  a  very  important  culture 
value. 

Textbook  geography  as  it  is  arranged,  has  little  if  any  commer- 
cial significance,  and  up  to  the  last  year  or  two,  its  culture  value 
has  been  imperceptible.  The  activity  in  connection  with  geography 
in  the  world  outside  has  exerted  some  influence  on  our  textbooks, 
but  as  yet,  the  results  are  not  all  favorable. 

We  have  found  that  the  phenomena  of  life  on  the  earth  are 
geographically  determined,  but  for  the  most  part,  we  have  failed 
to  distinguish  between  the  result  determined  by  geography,  and 
the  geographic  phenomena  themselves.  Owing  to  the  failure  to 
distinguish  between  cause  and  effect,  much  material  has  been 
brought  into  the  textbook  which  really  does  not  belong  there, 
and  which  prevents  a  scientific  treatment  of  the  subject. 

Another  reason  for  swelling  the  textbook  to  undesirable  propor- 
tions lies  in  the  effort  that  has  been  made  to  render  the  study 
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of  geography  a  means  of  intellectual  development  second  to  no 
other.  To  this  end  the  "  causal  relation  ''  and  the  "  human  inter- 
est "  have  both  claimed  a  place  in  the  book. 

In  order  to  work  out  the  causal  relation,  however,  no  incon- 
siderable knowledge  of  mathematics,  physics,  geology,  astronomy, 
botany,  and  other  related  sciences,  is  necessary.  In  the  attempt 
to  impart  this  knowledge  incidentally,  the  text  has  become  laden 
with  collateral  material  which  textbook  makers  themselves  admit 
is  not  geography,  but  which  they  assert  must  be  learned  before 
geography  can  be  understood.  This  last  statement  is  true,  but 
textbook  makers  should  understand  that  such  subjects  can  not 
be  understood  through  such  fragmentary  items  as  are  here  and 
there  presented  in  connection  with  geography. 

This  extraneous  material  has  not  been  properly  subordinated 
to  the  purpose  which  it  is  intended  to  serve;  hence  the  voluminous 
and  confused  character  of  many  of  our  present  textbooks  in 
geography.  The  understanding  of  the  explanatory  subjects  is 
often  more  difficult  than  is  the  understanding  of  the  subject  w*hich 
they  explain. 

The  work  on  the  "  life  interest "  is  no  less  extensive  than  that 
on  the  causal  relation,  and  involves  the  insertion  of  a  vast  amount 
of  matter  that  has  not  yet  been  subordinated  to  its  purpose. 

Owing  to  the  fragmentary  and  varied  character  of  the  explan- 
atory or  illustrative  material,  a  systematic  management  of  the 
text  is  difficult,  and  at  times  impossible. 

The  result  is  that  in  the  majority  of  our  present  day  textbooks 
we  have  a  mass  of  matter  that  is  not  recognized  by  any  well 
established  geographic  society  in  the  world. 

In  many  cases,  textbook  writers  themselves  are  but  little  scien- 
tific in  their  habits  of  thinking  and  writing;  hence  do  not  know 
how  to  subordinate  unimportant  points  to  those  absolutely  essen- 
tial to  the  apprehension  of  a  subject.  The  nature  of  the  child, 
and  the  nature  of  geography  as  a  science,  seem  to  be  equally 
foreign  to  them. 

Another  cause  of  inadequacy  is  that  many  of  our  textbooks 
are  constructed  to  fit  the  limitations  of  teachers.    Sometimes  the 
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text  seems  to  be  prepared  with  a  view  to  what  the  teacher  can 
not  teach.  Within  the  last  few  months,  the  writer  has  been  told 
by  both  publishers  and  textbook  makers  that  if  the  textbooks 
were  scientific,  the  teachers  could  not  use  them.  This  appears 
to  be  a  most  significant  comment,  and  ought  to  arouse  attention 
to  the  character  of  the  teaching  in  our  public  schools.  At  the 
same  time,  it  may  be  said  that  even  a  poor  teacher  is  much  more 
liable  to  develop  power  from  the  use  of  a  well  prepared  scholarly 
textbook,  than  from  the  use  of  a  carelessly  arranged  inaccurate 
one. 

Another  weakness  to  be  met  with  is,  that  the  writer  in  his 
endeavor  to  arouse  the  interest  of  the  child  by  meeting  him  on 
his  own  ground  instead  of  being  merely  simple  and  easy  of  appre- 
hension, becomes  inaccurate,  unscholarly  and  misleading. 

Another  diflSculty  in  the  way  of  our  obtaining  thoroughly  good 
textbooks  lies  in  the  lack  of  standards  for  comparison.  We  seem 
to  have  few  if  any  best  books.  One  book  is  as  good  as  another 
on  the  whole,  so  that  our  books  enjoy  an  unenviable  mediocrity. 

Still  another  hindrance  exists  in  the  unclassified,  ungraded 
character  of  our  textbooks  in  geography.  The  same  text  is  some- 
times used  for  the  grammar  grades,  the  high  school,  the  normal 
school,  and  even  the  college. 

When  this  is  the  case,  the  book  must  either  be  above  the  intelli- 
gence of  the  children  of  the  grammar  grades,  or  below  the  mental 
capacity  of  the  high  school,  normal  school,  or  college  student  and, 
therefore,  the  work  with  it  must  be  more  or  less  ineffective. 

If  time  permit,  a  word  must  be  said  concerning  the  method  of 
presentation  as  indicated  by  the  textbook. 

The  concentric  method  appears  to  meet  the  approval  of  some 
writers,  and,  if  the  principles  of  this  plan  were  strictly  adhered 
to,  the  results  might  perhaps  compare  favorably  with  those  of 
other  methods.  With  some  writers  this  method  seems  to  imply 
a  partial  repetition  of  topics  at  irregular  intervals.  We  have 
heard  of  one  book  in  which  astronomy  is  treated  in  13  diflferent 
places;  meteorology  appears  in  21  places;  geology  is  touched  on 
in  29  different  places;  anthropology  in  19  places;  industry  and 
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occupations  occur  in  30  places.  This  presentation  of  disconnected 
items  from  the  same  subject  can  hardlj  fail  to  exert  an  injuriouB 
influence  upon  the  child's  continuity  of  thought  and  must  go  far 
to  destroy  unity  of  intellect. 

As  regards  the  construction  of  a  textbook  that  will  be  a  help 
to  instruction  in  geography  we  should  first  consider  the  degree 
of  development  that  will  warrant  the  use  of  a  textbook  by 
children. 

Till  a  certain  experience  is  gained,  and  a  certain  amount  of 
knowledge  is  acquired,  the  generalizations  of  a  well  prepared  text- 
book must  be  meaningless  to  the  child.  To  put  him  in  possession 
of  this  necessary  experience  and  knowledge,  a  certain  phase  of 
instruction,  known  as  home  geography,  has  been  arranged.  While 
the  efforts  in  this  connection  have  been  and  are  commendable,  the 
results  as  yet  are  not  entirely  satisfactory.  As  a  matter  of  fact, 
children  care  comparatively  little  for  the  phenomena  of  land, 
water  and  air  in  themselves.  Neither  do  they  care  for  man's 
industries  to  any  great  degree.  The  beauties  of  nature  as  such, 
or  the  adaptation  of  organisms  to  their  uses  do  not  specially 
impress  them.  They  do  care,  however,  for  the  life  interest,  and 
specially  for  all  manifestations  of  human  beings.  Human  activ- 
ity, however,  as  manifested  in  the  phases  in  which  children  do 
care  for  it,  is  not  exactly  the  matter  of  geography,  and  therefore 
has  hardly  a  legitimate  place  in  the  textbook. 

By  all  means,  let  the  life  interest  have  a  very  prominent  place 
in  early  education,  but  let  it  be  what  it  is — ^not  geography, 
though  it  is  a  very  excellent  preparation  for  geography.  The  life 
interest  can  not  be  met  by  a  textbook,  but  it  can  be  met  by 
stories,  conversation,  and  reading  books. 

The  utmost  care  should  be  given  to  the  selection  and  grading 
of  the  material:  stories  of  people  about  us;  stories  of  people  far 
away;  fables;  myths;  heroic  stories;  historic  stories;  books  of 
adventure;  books  of  travel;  books  of  discovery;  poetry  of  a  narra- 
tive kind. 

This  material  should  be  carefully  graded  according  to  the 
advancement  of  the  children.    Because  of  their  culture  value, 
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these  stories  should  be  of  the  best,  and  should  be  such  as  are 
written  by  masters,  not  adapted  by  uneducated  girls,  or  by  women 
who  claim  some  feeble  literary  learning. 

In  connection  with  this  work  maps  should  be  used.  By  means 
of  them  scenes  and  characters  of  stories  should  acquire  local 
habitations.  I^nd  and  water  forms,  climate,  soil,  altitude  should 
receive  constant  reference  as  determining  conditions  of  action. 

The  play  of  the  elements  should  be  utilized  in  enhancing  the 
difficulties  or  favoring  the  performances  of  favorite  heroes. 

In  this  way  the  elements  of  geographic  knowledge,  being  quick- 
ened by  human  life,  acquire  an  interest  which  geographic  study  of 
itself  could  never  arouse. 

By  the  time  that  children  are  ready  for  the  high  school  they 
should  possess  a  fund  of  material  that  will  enable  them  to  under- 
stand the  generalizations  of  the  textbook  in  geography. 

The  textbook  for  pupils  thus  trained  must  of  necessity  be 
scientific  in  thought,  and  scholarly  in  expression.  It  ought  to  be 
t-he  best  effort  of  a  geographer,  and  of  a  man  of  letters. 

The  general  textbook  in  geography  prepared  for  the  high  school 
might  include  perhaps  four  different  subjects. 

Under  the  first  should  come  the  consideration  of  the  earth  in 
its  individual  existence,  and  in  its  relations  to  the  sun,  and  to 
the  other  planets. 

The  treatment  of  this  part  of  geography  seems  to  be  omitted 
more  and  more,  the  space  being  devoted  to  the  discussion  of  phy- 
sical geography. 

As  a  matter  of  fact  without  a  somewhat  full  treatment  of 
astronomical  geography,  physical  geography  can  be  but  imper- 
fectly understood. 

In  the  first  division  of  the  book,  the  representative  character 
which  distinguishes  geography  from  every  other  science  should 
be  fully  and  clearly  presented.  The  omission  of  this  has  been  the 
cause  of  much  confusion  as  to  what  really  constitutes  geography 
as  a  science.  By  depending  too  much  on  the  other  sciences  of 
the  earth,  e.  g.  geology-,  the  development  of  geography  is  greatly 
delayed. 
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Within  the  first  division  also  may  come  a  presentation  of  the 
principles  underlying  the  changes  taking  place  in  the  surface  of 
the  earth.  Also  the  relations  of  continental  structupe,  the  for- 
mation of  islands,  and  the  courses  of  rivers.  All  these  should 
receive  more  careful  treatment  than  has  yet  been  given  them. 

The  second  division  of  the  textbook  ought  to  give  more  advanced 
work  on  atmospheric  phenomena  with  a  view  to  making  climate 
(perhaps  the  greatest  influence  determining  man's  development) 
more  generally  intelligible. 

The  textbook  in  this  connection  should  provide  for  a  kind  of 
laboratory  work  by  means  of  which  local  phenomena  of  the  sun, 
clouds,  wind,  temperature,  precipitation,  and  so  on,  might  be 
observed  as  influences  largely  determining  the  weather  and  cli- 
mate of  a  locality.  In  addition  to  this,  the  influences  of  the  dis- 
tribution and  structure  of  the  land  and  water  forms  of  the  earth 
on  climate  should  be  treated. 

After  a  careful  presentation  of  the  first  and  second  subjects, 
there  should  come  the  third,  nam'ely,  the  treatment  of  the  geo- 
graphic determination  of  the  development  and  distribution  of 
plant  and  animal  life. 

The  confused  treatment  of  this  topic  in  many  of  our  textbooks, 
often  leaves  one  uncertain  whether  one  may  not  be  studying 
botany  or  zoology  quite  apart  from  geography. 

The  fact  that  all  manifestations  of  life  are  geographically  con- 
ditioned, should  be  very  clearly  presented.  It  is  so  vaguely  ap- 
prehended that  much  of  the  work  in  this  connection  is  practi- 
cally valueless,  either  as  a  means  of  knowledge  or  as  a  means  of 
intellei^'tual  development.  The  work  in  this  division  is  not  en- 
tirely geographic.  It  is  rather  an  application  of  the  principles 
of  the  first  two  divisions. 

Tlio  foiirtli  and  last  division  of  the  textbook  might  very  profit- 
ably 1)0  devoted  to  a  second  application  of  the  principles  of  the 
first  two  divisions,  viz,  to  tlie  distribution  of  races  on  the  earth, 
and  to  the  geogra])hic  determination  of  man's  activity.  Owing 
to  lack  of  understanding  of  jT^eojijraphic  laws,  these  determinations 
hav(^  not  yet  becMi  adcMpiately  worked  out. 
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Man's  activity  as  manifested  in  his  industry,  government,  art, 
social  customs,  religion,  and  philosophy  is  either  remotely  or 
closely  related  to  climate,  location,  and  other  earth  influences; 
and  an  adequate  understanding  of  these  influences  on  man's 
activity  would  do  much  to  furnish  a  clearer  view  of  humanity  as 
a  whole. 

As  in  the  preceding  step  this  work  is  historical  rather  than 
geographic,  but  a  careful  consideration  of  conditions  and  their 
results  \^ill  do  much  to  broaden  one's  apprehension  of  what  one 
already  knows. 

In  addition  to  the  textbook  for  students,  there  should  be  text- 
books for  teachers.  The  teacher  should  study  something  beyond 
that  which  is  prepared  for  pupils.  He  can,  it  is  true,  get  much 
from  general  reading,  but  often  he  has  neither  the  time  nor  the 
^rength  to  arrange  the  matter  of  general  literature  into  the  best 
form  for  presentation  in  a  classroom. 

Because  of  the  lack  of  textbooks  arranged  from  the  teacher's 
point  of  view,  the  work  in  norm!al  schools  seems  to  be  greatly 
hindered.  In  some  schools,  the  same  text  is  studied  both  by  the 
teachers  in  training,  and  the  pupils  in  the  practice  school.  This 
appears  to  be  one  means  of  keeping  the  young  teacher  down  to 
the  level  of  her  pupils ! 

We  should  have  working  textbooks  in  geography  constructed  on 
the  laboratory  plan  of  textbooks  in  chemistry  and  physics. 

Textbooks  in  what  we  call  historical  geography,  military  geo- 
graphy, commercial  geography,  can  hardly  be  regarded  as  real 
textbooks  in  geography.  They  are  historical  in  their  character, 
and  are  intended  to  show  how  history,  war,  and  commerce  have 
been  and  are  determined  by  geographic  conditions.  Without  a 
clear  understanding  of  this  fact  their  use  may  be  a  means  of 
delaying  the  development  of  geographic  knowledge.  They  should 
be  studied  after  the  principles  of  geography  have  been  learned. 
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Tuesday  morning: 

GENERAL    SESSION 

CHEMISTRY  IN  THE  HIGH  SCHOOL 

BY   E.    G.    MERRITT^   LAFAYETTE   HIGH    SCHOOL,   BUFFALO 

In  view  of  the  progress  made  in'  educational  ideas  during  the 
past  quarter  of  a  century  it  is  needless  for  us  to  present  argu- 
ments in  favor  of  science  teaching  in  secondary  schools.  The 
increasing  demand  for  science  courses  in  our  high  schools  is  aft 
evidence  of  the  recognition  of  their  practical  and  educational 
value. 

Though  science  has,  after  a  long  struggle,  secured  a  permanent 
place  in  the  curriculum,  its  opponents  still  question  its  value  aB 
a  means  of  discipline  when  compared  with  the  classics.  This 
view  is  often  made  evident  by  the  objections  that  are  made  to 
the  granting  of  the  B.  A.  degree  to  gradxiates  from  science  courses. 

It  seems  to  me  that,  of  all  the  sciences,  none  touches  the  pupil 
at  more  points  or  is  more  closely  related  with  human  needs  and 
the  ability  to  supply  them,  than  chemistry.  To  make  claim  to 
liberal  education  one  should  know  something  of  the  composition 
of  the  earth  on  which  he  lives  and  of  the  water  and  air  that 
envelop  it ;  of  the  food  which  sustains  his  life  and  the  principles 
of  nutrition;  of  the  known  elements  and  some  of  their  general 
properties ;  of  the  more  important  technical  operations  in  which 
chemistry  is  involved,  such  as  the  manufacture  of  iron  and  steel, 
sugar,  glass,  leather  and  many  other  similar  processes.  Why  be 
up  on  ancient  history  and  heathen  mythology  and  confess  absolute 
ignorance  of  facts  that  concern  us  so  vitally? 

Admitting  the  demands  of  chemistry  to  a  place  in  the  high 
school  course,  what  portion  of  the  subject  shall  be  taught  and 
what  shall  be  the  method  of  presentation? 

The  course  in  chemistry  usuall}^  begins  with  a  part  which  is 
intended  to  be  introductory  and  is  not  considered  a  portion  of 
the  systematic  presentation  of  the  subject.  Here  an  attempt  is 
made  to  brin^  the  attention  of  the  pupil  to  the  various  types  of 
chemical  change,  the  characteristics  of  chemical  action  and  the 
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habits  he  should  form  and  the  methods  he  should  adopt  in  doing 
chemical  work. 

The  elementary  study  should  begin  with  the  more  familiar  forms 
of  matter  and  familiar  phenomena  should  be  selected.  Unfamiliar 
facts  must,  at  first,  be  closely  related  to  those  which  are  familiar. 
To  the  beginner  chemistry  is  a  strange  subject,  dealing  almost 
entirely  with  unfamiliar  materials,  and  it  can  never  be  made  inter- 
esting to  the  majority  of  pupils  till  it  becomes  related  to  those 
facts  which  are  familiar,  or  till  it  is  given  a  tinge  of  human  inter- 
est. We  should  not  build  a  high  fence  around  our  subject  that  will 
shut  off  all  view  of  the  world  outside  and  its  chemistry,  but  on 
the  other  hand,  we  should  not  be  led  into  digressions  by  attractive 
and  familiar  subjects  which  might  interfere  with  the  systematic 
teaching  of  the  science. 

The  usefulness  of  instruction  in  chemistry  can  be  very  much 
increased  by  the  employment  of  illustrations  from  things  outside 
the  laboratory.  The  sole  preparation  for  life  is  received  by  the 
great  majority  of  pupils  in  the  secondary  schools  and  the  teacher 
of  chemistry  should  not  be  unmindful  of  his  responsibility.  It 
is  useless  to  claim  that  chemistry  is  a  study  of  real  things  and 
not  simply  a  disciplinary  subject,  unless  we  can  show  that  it  is 
so.  Excursions  should  be  made  to  factories  where  chemical 
processes  are  employed  and  pupils  may  be  asked  to  write  up  re- 
I)orts  of  their  observations  and  show  their  relation  to  the  facts 
gained  by  study  and  laboratory  investigation.  Interest  may  also 
be  added  to  the  special  subject  of  study  by  reference  to  the  life 
and  work  of  the  chemist  whose  name  is  associated  with  it.  In 
this  way  the  pupil  will  be  put  in  touch  with  the  history  and  liter- 
ature of  the  subject. 

These  various  forms  of  outside  illustration  do  not  involve  a  loss 
of  time,  for  they  serve  to  fix  the  points  of  real  chemical  value  in 
memory  while  they  lend  added  interest  to  facts  that  might  other- 
wise seem  dry.  Another  advantage  of  this  plan  is  that  a  means 
is  offered  of  continually  relating  the  subject  to  geology,  physics 
and  biology  which  will  show  the  student  the  interrelation  of  all 
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science  and  will  also  prove  a  valuable  aid  if  these  subjects  aw 
to  be  taken  up  later. 

With  regard  to  the  oMer  in  which  the  subject  may  be  taken 
up,  three  somewhat  distinct  ways  may  be  mentioned.  We  are 
thus  called  on  to  decide  which  is  best  suited  to  any  given  group 
of  students.  One  order  proceeds  by  selecting  common  materials 
whose  physical  properties  are  most  familiar.  This  order  would 
confine  the  work  to  solids,  excluding  work  with  gases  so  far  as 
possible.  A  second  order  of  treatment  begins  with  familiar 
materials,  but  is  not  restricted  to  materials  familiar  be- 
cause of  their  physical  condition.  This  order  would  early 
include  the  study  of  air  and  the  properties  of  oxygen,  pass- 
ing as  rapidly  as  possible  to  the  theory.  This  method  is  more 
systematic  and  has  less  of  the  nature  study  idea.  In  the  third 
order  the  subjects  for  study  are  introduced  in  such  a  way  as  to 
conform  to  the  historical  development  of  the  subject,  and  the 
theory  is  distributed  at  convenient  intervals. 

Textbooks  are  published  which  illustrate  each  of  these  methods 
of  treatment  and  each  no  doubt  has  its  advantages.  The  degree 
of  advancement  of  the  pupil  should  determine  largely  which 
method  is  most  suitable.  If  chemistry  is  to  be  taught  to  first 
year  students,  the  nature  study  plan  would  no  doubt  give  the 
best  results,  but  if  the  subject  is  to  be  given  during  the  last  years 
of  the  course  the  work  might  with  profit  be  made  to  follow  one 
of  the  other  plans.  In  choosing  a  textbook  and  deciding  on  the 
order  of  |>n mentation  the  teacher  must  have  in  mind  the  degree 
of  maturity  of  the  pupils  and  the  end  to  be  accomplished. 

The  course  should  be  designed  in  the  interests  of  the  pupil, 
without  reference  to  whether  he  is  going  to  college  afterward  or 
not.  The  knowledge  of  formal  chemistry  gained  in  a  high  school 
can  be  of  little  use,  but  if  the  subject  is  so  presented  that  it  devel- 
ops habits  of  self-reliance,  creates  ability  to  reason  surely  about 
the  causes  of  physical  j^hcnoniena  and  teaches  the  pnpil  to  devise 
means  1o  a((()ni])lish  definite  ends,  it  will  prove  invalnahle. 

Chciiiistiy  at  tirst  was  taught  in  the  high  school  almost  entirely 
by  means  of  a  textbook,  sn[)})lemented  more  or  less  by  illustrative 
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experiments.  But  with  a  broader  conception  of  the  science  the 
textbook  method  began  to  give  way  to  the  laboratory  method  till 
now  pupils  have  ceased  to  read  and  listen  to  statements  of  facts 
aiid  theories  and  have  begun  to  work  and  think.  The  laboratory 
however  should  not  become  the  only  meana  by  which  a  knowledge 
of  chemistry  is  gained.  While  some  phases  demand  experimental 
treatment  others  may  best  be  developed  by  demonstrations.  The 
laboratory  should  be  made  the  foundation  on  which  all  instruction 
rests,  but  the  work  done  there  should  be  closely  correlated  with 
the  subject  as  presented  in  some  good  textbook,  otherwise  the 
pupil  will  lack  fulness  in  knowledge  of  the  subject  and  will  fail 
to  get  a  definite  grasp  of  the  relations  of  the  parts  of  the  science. 
There  will  be  hardly  a  chemical  change  of  which  the  pupil  can 
make  a  complete  study  and,  in  order  to  gain  the  necessary 
information  for  reaching  the  conclusions  to  which  his  experiment 
points,  it  will  be  necessary  to  consult  books.  While  the  labora- 
tory work  is  real  it  is  often  incomplete.  The  practical  work  in 
the  laboratory  and  the  study  of  the  textbook  should  go  hand  in 
hand. 

There  is  nothing  magical  about  a  laboratory  as  a  teacher  of 
chemistry  any  more  than  about  a  Latin  room  for  the  teaching 
of  Latin.  It  is  the  constant  presence  and  supervision  of  the 
teacher,  coupled  with  continual  questioning,  that  can  keep  the 
work  up  to  the  level  of  an  intellectual  exercise.  Used  as  the 
laboratory  sometimes  is,  it  is  little  better  than  the  old  illus- 
trative method.  It  is  not  a  magnified  kindergarten  where  pupils 
may  seek  relief  from  the  brain  fag  induced  by  their  other  studies. 
Its  tasks  are  real  and  inspiring,  intellectual  and  manual.  Its 
educational  value  depends  on  the  development  of  skill  in  manipu- 
lation, of  correct  habits  of  observation  and  recording  results  and 
of  the  real  spirit  of  scientific  thought. 

To  get  the  greatest  amount  of  profit  from  laboratory  work  the 
principles  there  investigated  must  be  driven  home  by  careful 
questioning,  numerical  problems,  written  reviews,  brief  lectures, 
excui-sions,  essays  and  collateral  reading.    The  work  should  be 
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SO  conducted  that  the  pupil  will  not  get  the  idea  that  the  labora- 
tory is  simply  a  place  where  he  weighs  and  measures. 

The  quiz  is  of  great  value  as  a  supplement  to  laboratory  in- 
struction, as  it  enables  the  teacher  to  determine  the  individual 
experience  of  the  pupil,  to  locate  his  particular  difficulties  and 
to  enable  him  to  draw  out  much  that  was  unheeded  at  the  time, 
but  is  called  out  by  questioning.    The  statements  of  the  textbo(* 
are  also  in  this  way  related  to  the  laboratory  work  and  thus  they 
are  prevented  from  becoming  two  separate  things.     The  quiz  also 
brings  out  the  generalizations  of  the  science  from  facts  obserred 
in  the  laboratory  and  enables  the  teacher  to  point  the  application 
of  these  to  the  solution  of  chemical  questions  and  to  the  ex- 
periences of  everyday  life. 

Laboratory  work  should  not  resemble  a  personally  conducted 
tour  of  the  subject,  covering  the  greatest  amount  of  ground  in  the 
shortest  possible  time,  but  should  be  made  intensive  rather  than 
extensive.  A  thorough  knowledge  of  a  small  portioni  of  the  sub- 
ject gives  greater  power  to  master  other  parts  than  is  gained  by 
passing  rapidly  from  group  to  group  of  things  which  are  less 
closely  related.  It  is  the  superficial  treatment  of  chemistry  in 
the  high  schools  that  prevents  the  recognition  of  such  work  by 
colleges  and  requires  that  the  student  on  entering  take  up  the 
subject  from  the  beginning. 

The  aim  of  a  high  school  course  in  chemistry  is  not  to  impart 
a  definite  amount  of  chemical  information,  to  require  the  per 
formance  of  a  fixed  number  of  experiments  or  to  make  of  its 
students  finished  chemists.  The  real  object  is  to  develop  a  love 
for  truth,  to  strengthen  the  mental  power  for  logical  reasoning 
and  to  cultivate  the  habit  of  experimental  observation.  If,  at 
the  same  time,  the  work  furnishes  results  which  are  of  real  value 
as  im  addition  to  the  student's  stock  of  useful  knowledge  so  much 
tlie  better. 
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DESIRABLE  CHANGES  IN  THE  REGENTS  COURSES  IN 

CHEMISTRY  AND  PHYSICS 

BY  0.  M.  TURNER,  HASTEN  PARK  HIQH  SCHOOL,  BUFFALO 

It  is  with  considerable  reluctance  that  I  take  up  the  consider- 
ation of  changes  in  the  present  courses  in  chemistry  and  physics 
of  the  Regents  Syllabus,  because  I  recall  the  effort  put  forth  by 
this  association  4  years  ago  and  5  years  ago,  to  assist  the  Regents 
in  putting  forward  acceptable  laboratory  courses  in  chemistry 
and  physics.  Certainly  the  work  of  Professor  Hallock  and  his 
committee  in  preparing  the  present  laboratory  course  in  physics, 
and  of  Professor  WoodhuU  in  presenting  the  basis  for  work  in 
chemistry, 'is  not  to  be  passed  over  lightly.  Naturally  I  hesitate 
to  criticize  the  work  of  these  men.  I  can  only  feel  justified  in 
80  doing  by  recalling  that  time  changes  the  viewpoint  of  us  all 
and  that  the  aims  of  a  course  in  physics  or  chemistry  for  the 
secondary  schools  of  New  York  are,  and  ought  to  be,  different 
today  from  what  they  were  5  years  ago.  The  present  courses 
have  accomplished  much  in  encouraging  laboratory  work  in 
schools  where  5  years  ago  but  little  or  no  laboratory  work  was 
done.  They  have  also  aided  in  creating  a  sentiment  in  favor  of 
full  year  courses  where  before  only  one  half  year's  work  was 
done.  Since  the  past  5  years  have  made  an  advance  in  our  work 
in  chemistry  and  physics,  it  is  but  proper  that  we  so  plan  that 
the  next  5  years  may  see  a  still  greater  advance  in  our  methods 
of  presentation  and  better  work  accomplished. 

If  I  interpret  rightly  the  trend  of  the  more  recently  published 
chemistries  and  physics,  intended  for  secondary  school  work,  there 
are  two  things  at  which  all  the  better  books  aim,  viz,  the  cultiva- 
tion of  a  scientific  attitude  of  mind  in  the  pupil  and  incidentally 
the  teaching  of  utilitarian  facts.  Of  course  I  do  not  wish  to  l)e 
understood  as  referring  to  any  attempt  to  make  chemists  or  phy- 
sicists out  of  these  boys  or  girls,  but  to  inculcate  into  their  man- 
ner of  thinking  and  manner  of  work,  a  spirit  that  is  in  keeping 
with  the  best  scientific  training.  Along  with  this  training  to 
furnish  these  young  people  facts  bearing  on  everyday  processes 
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and  phenomena.  That  this  situation  is  a  reality  and  noft  a 
phantom  to  be  reasoned  or  imagined  away,  will,  I  think,  be  con- 
ceded by  any  one  who  carefully  considers  the  character  of  the 
books  used  and  the  nature  of  the  instruction  given,  by  the  bat 
teachers  in  our  secondarv  schools  of  today. 

If  this  combined  scientific-utilitarian  viewpoint  is  conceded, 
how  do  our  present  Regents  courses  in  physics  and  chemistry  ftt 
with  the  same?  Apparently,  the  courses  and  examinations  come 
far  short  of  meeting  this  situation.  I  grant  it  is  a  comfortable 
thing  for  the  teacher  and  pupils  to  feel  that  so  long  as  the  school 
is  on  the  approved  list,  the  pupils  are  to  get  their  credit,  provided 
the  i)roper  time  has  been  spent  in  the  laboratory.  But  it  is  not 
enough  to  say  that  20  credits  of  the  examination  shall  be  given 
on  account  of  the  equipment  of  the  school  and  the  fact  that  a 
I)upil  has  spent  so  many  hours  in  the  handling  of  this  equipment. 
Such  a  system  does  not  put  the  proper  responsibility  on  the  pupil 
for  his  utilization  of  this  equipment,  or  test  his  use  of  the  hours 
spent  in  the  laboratory. 

If  you  will  pardon  a  personal  allusion  to  the  subject,  I  maj 
say  that  while  the  work  at  Masten  Park  High  School  has  met  the 
approval  of  the  Regents  inspectors,  and  it  has  been  our  endeavor 
at  Masten  I\ark  to  merit  this  approval,  I  can  not  but  appreciate 
the  situation  and  experience  the  fc^eling  that  the  present  system 
brings.  I  have  frequently  realized  that  quite  a  few  of  my  pupils 
have  a  wrong  viewpoint  of  their  laboratory  work.  To  some,  the 
work  is  for  the  purpose  of  quickening  the  eye,  the  hand  and  the 
reasoning  powers.  To  others,  the  work  is  looked  on  as  something 
nwessary  to  be  carried  out  in  order  to  make  their  final  examina- 
tion less  troublesome. 

By  this  I  would  not  wish  to  be  understood  as  advocating  that 
the  (examinations  bo  made  more  difficult,  but  that  the  whole  viev- 
point  bo  so  changed  that  the  pupil  will  be  stimulated  in  his 
laboratory  work  to  approach  the  examination  from  a  different 
standpoint.  To  do  this  it  is  my  belief  that  the  examination  should 
not  merely  test  the  students'  memory  of  facts,  or  ask  for  the  dc- 
srription  of  an  experiment  illustrating  a  law,  where  the  pupil 
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may    furnish    a   hypothetic   experiment,   either   created   by   his 
imagination  or  crammed  from  a  textbook,  the  real  nature  of  which 
experiment  is  entirely  unknown  to  him.    An  examination  should 
properly   test  the  actual  manipulative  work  of  the  pupil,  his 
mental    processes   and    his    attitude   of   mind    toward  the  sub- 
ject,   by    requiring   his    description    of    the    necessary    precau- 
tions   to    make    his    experiment    a    success;    how    to    proceed 
in   order  to  avoid  certain  errors  of  work  or  errors  of  judg- 
ment;   to    give    satisfactory    reasons  why  the  temperature  and 
pressure    conditions   should    be   taken     into     consideration     in 
working  with  gases;  why  some  experiments  necessarily  produce 
greater  errors  of  result  than  do  other  experiments  or  other  parts 
of  the  same  experiments;  why  utilizing  a  piece  of  apparatus  in 
one  way,  rather  than  in  another  way  similar  to  it,  will  yield 
better  results.    Such  tests  as  these  tend  to  stimulate  the  training 
of  the  pupil  along  right  lines  and  it  is  proper  that  our  Regents 
Syllabus  and  examination  should  encourage  this  class  of  work 
and  the  examination  should  be  based  on  the  same. 

Perhaps  I  may  be  accused  of  laying  too  much  stress  on  the  ex- 
amination side  of  the  problem  and  I  may  be  told  as  our  principal 
periodically  tells  the  pupils  of  the  Masten  Park  High  School: 
that  the  Regents  examination  is  only  an  incident  and  that  the 
term  work  is  the  thing  that  counts.  Grant  this  to  be  true,  yet 
the  child  is  rare — the  grown  child  too  for  that  matter — who  ap- 
proaches an  examination  with  a  sense  of  relish  and  delight.  No 
matter  how  well  prepared  a  pupil  may  be,  the  element  of  uncer- 
tainty about  an  examination  coming  from  a  source  outside  of  the 
school  produces  a  disturbance  in  the  equilibrium  of  the  child. 
This  disturbance  is  usually  in  the  inverse  ratio  to  the  prepared- 
ness of  the  pupil,  and  with  nervous  children  frequently  varies 
inversely  as  the  square  of  the  preparedness.  It  is  for  this  reason 
that  I  would  advocate  that  the  examinations  in  chemistr}^  and 
physics  be  less  of  a  memory  test  and  more  of  a  deduction  test 
of  the  work  done  by  the  pupil  in  the  laboratory. 

But  I  would  be  promptly  told  that  there  are,  and  must  be,  many 
schools  in  New  York  State  that  are  unable  to  do  much,  if  any. 
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laboratory  work,  both  from  lack  of  equipment  and  from  the  quali- 
fications and  excess  work  of  the  teacher;  and  that  such  an  exam- 
ination would  be  unfair  to  these  schools.  The  answer  to  this 
brings  me  to  one  of  the  most  radical  changes  I  would  suggest  for 
the  next  5  years. 

It  has  been  my  belief  for  some  time  that  it  is  impossible  for 
the  Regents  to  issue  one  examination  in  physics  and  one  examina- 
tion in  chemistry  that  will  properly  deal  with  the  work  done  in 
the  different  high  schools  of  the  State.  When  one  considers  the 
radical  diffei'ence  between  the  possibilities  for  work  in  the  hi^ 
school  of  a  small  towni,  where  the  teacher  of  physics  and  chemistrr 
must  of  necessity  be  handicapped,  not  only  by  lack  of  proper 
room,  insufficient  equipment  and  the  necessity  of  teaching  three 
or  four  subjects  beside  physics  and  chemistry,  and  the  possibilities 
for  work  in  a  high  school  like  this  Syracuse  building,  the  diffi- 
culty becomes  very  apparent.  Either  the  stronger  or  the  weaker 
school  is  the  sufferer.  Surely  the  needs  and  possibilities  of  the 
smaller  school  should  be  as  carefully  considered  as  the  needs  of 
the  larger  school.  With  one  examination  and  one  syllabus,  either 
too  much  is  asked  of  the  one  or  not  enough  of  the  other. 

To  relieve  this  difficulty  I  would  suggest  that  the  Regents  out- 
line two  courses  of  work  in  physics  and  two  courses  of  work  in 
chemistry.  I  would  also  suggest  that  two  examinations  in  each 
subject  be  issued  at  each  examination  date.  As  a  consequence, 
the  schools  of  the  State  would  be  divided,  so  far  as  physics  and 
chemistry  are  concerned,  into  two  groups;  one  group  taking  one 
examination  and  the  other  group  taking  the  other  examination. 
It  should  be  within  the  jurisdiction  of  the  Regents  inspector  to 
decide  whether  a  given  school,  by  its  i>ossibilitie8  for  work  and  its 
desires,  should  be  i)laced  in  the  one  or  the  other  group. 

By  this  means  more  work  and  work  of  a  different  class,  might 
be  expected  from  tlie  one  group  than  from  the  other.  Naturally 
the  amount  of  laboratory  work  in  the  one  group  would  not  only 
be  greater  in  quantity,  but  contain  a  greater  number  of  quantita- 
tive experiments,  than  would  be  expected  from  the  other  group. 
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riie  examinations  would  in  the  one  case  be  somewhat  like  those 
n<>w  j?iv(Mi.  based  largely  on  the  textbook  work;  in  the  other  case 
less  of  mere  memory  work  based  on  the  accumulation  of  facts  and 
definitions,  might  be  expected,  and  more  questions  based  on 
(irocessLS  employed  in  laboratory  work,  be  found. 

In  regard  to  the  practicability  of  the  two  course  scheme,  it  is 
riuile  possible  our  friend  Cobb,  who  I  know  delights  in  work,  may 
tell  you  that  the  extra  energ}'  necessary  to  plan  two  outlines  of 
work  and  two  examinations,  is  easily  cared  for,  but  that  the 
dividing  of  the  schools  of  the  State  into  groups  where  results  of 
a  different  degree  are  offered,  will  interfere  with  the  present  sys- 
tem of  requiring  the  different  schools  to  come  up  to  a  givien 
standard,  in  order  to  be  acceptable.  To  this  I  would  say  that 
while  the  fact  of  even  gradation  of  the  school  work  has  been  one 
of  the  established  systems  of  the  Regents,  it  does  not  follow  that 
it  always  need  continue  so  to  be.  The  separating  of  the  high 
schools  of  a  state  into  grades,  requiring  not  only  different  amounts 
of  work,  but  work  of  a  different  quality  from  some  schools  than 
that  expected  of  other  schools,  is  being  tried  and  apparently  find- 
ing favor  in  other  states.  It  is  certainly. i)erfectly  logical  that 
more  should  be  expected  of  the  school  with  five  talents  than  from 
the  school  possessing  only  two  or  one  talent. 

Assuming  the  practicability  of  the  two  course  system,  what 
should  bo  offered  in  each  system?  It  would  seem  advisable  that 
the  more  extensive  and  intensive  of  our  courses  should  be  of  such 
II  nature,  that  the  ground  covere<l  would  be  suitable  for  admis- 
sion to  the  average  college  of  the  country,  and  embrace  work 
similar  in  character  to  that  laid  down  by  the  College  Entrance 
Kxamination  Board  in  its  last  Definition  of  Requirements,  As 
this  syllabus  is  of  a  recognized  merit  and  standard  among  the 
lolleges,  similarity  of  work  to  this  course,  in  our  schools  that 
fit  for  college,  would  be  of  great  value,  not  only  in  preparing  our 
boys  and  girls  for  college  but  in  giving  those  who  do  not  go  to 
•ollege  an  excellent  course  in  the  training  we  seek  to  give  them. 
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Such  a  syllabus  as  that  above  mentioned  would  modify  our 
present  syllabus  in  several  respects : 

1  In  the  chemistry  course  it  would  introduce  a  fair  amount 
of  quantitative  work.  The  present  syllabus  has  practically  no 
work  of  this  nature. 

2  In  physics,  the  course  above  mentioned  would  omit  some  of 
the  experiments  that  the  experience  of  the  past  3  years  shows  to 
be  too  difficult  for  pupils  of  the  secondary  schools. 

3  It  would  shift  some  of  the  experiments  laid  down  as  labora- 
tory experiments,  to  the  lecture  table. 

4  It  would  introduce  several  experiments  not  now  touched  on. 
p<irtl(ularly  with  reference  to  the  construction  and  operation  of 
the  dynamo  and  motor. 

ij  It  would  lay  more  emphasis  on  certain  portions  of  the  text- 
book work  and  less  emphasis  on  other  portions  of  the  same. 

0  It  would  do  away  with  the  use  of  parts  1  and  2  in  both 
physics  and  chemistry.  It  is  possible,  there  was  a  time  when  the 
division  of  physics  and  chemistry  into  parts  1  and  2  was  desirable 
and  it  was  pi'oper  that  an  examination  with  credit  be  given  in 
each  part.  It  is  my  belief,  however,  that  such  a  time  has  passed 
and  that  all  the  schools  entitled  to  any  credit  for  work  in  physics 
or  chemistry,  should,  in  a  more  or  less  thorough  degree,  complete 
the  subject.  I  can  not  believe  that  good  work,  even  in  our  Ito 
favoi-ed  schools,  is  fostered  by  allowing  credit  for  work  done  on 
mechanics  and  heat  as  distinguished  from  sound,  light  and  elec- 
tricity. Neither  do  I  see  why  two  thirds  of  the  work  of  the  vear 
as  now  arranged  for  in  chemistry  should  be  called  part  1  and 
receive  distinct  credit  from  the  remaining  one  third  that  is  aa 
closely  connected  to  the  second  third  as  was  the  first  one  third. 
Surely  there  is  no  logical  distinction  or  chemical  division  that 
puts  all  the  metallic  elements  and  all  the  nonmetallic  elements, 
exco})!  carbon,  i)hosi>liorus  and  arsenic,  into  one  group,  as  part  1, 
and  sets  the  three  above-mentioned  elements  in  a  separate  group 
by  themselves,  as  part  2.  Such  a  grouping  leaves  a  false  impres- 
sion with  the  puj)il  and  renders  an  examination  where  one  half 
the  questions  must  l)e  selected  from  the  three  elenobents  and  their 
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compounds,  and  one  half  the  questions  selected  from  the  other  22 
elements  and  their  compounds,  decidedly  unbalanced.  It  would 
certainly  seem  that  the  terms,  part  1  and  part  2  as  at  present  used, 
have  outlived  their  usefulness  and  might  safely  be  dropped. 

As  a  course  and  an  examination  for  those  schools  that  feel 
unable  to  do  the  work  of  the  more  strenuous  course,  I  would  sug- 
gest a  course  having  the  same  aim  of  training  the  pupil  in  right 
methods  of  thinking  and  work,  as  the  previously  discussed  course, 
but  make  the  work  less  comprehensive,  with  fewer  required  labor- 
atory experiments.  These  experiments  might  naturally  be  based 
on  as  simple  apparatus  as  possible,  where  satisfactory  results 
can  be  obtained.  Such  a  course  would  keep  the  same  aims  in 
view  as  the  other  course,  but  require  only  such  work  as  the  possi- 
bilities of  the  smaller  school  will  allow. 

It  would  thus  seem  that  by  making  the  courses  in  chemistry 
and  physics  for  the  next  5  years,  as  far  as  possible,  with  a  view 
to  cultivate  the  scientific  attitude  of  mind,  coupled  with  the 
necessary  facts  to  make  this  training  possible,  and  by  fitting  the 
examinations  and  work  to  the  possibilities  of  the  individual  school 
and  the  requirements  of  our  colleges,  a  standard  would  be  set  that 
would  bo  beneficial  in  its  effects. 

Tuesday  afternoon 
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C    Effect  of  Alcohol  on  the  Various  Organs  and  Functions  of 
the  Body 

D     Physiologic  Effects  of  Tobacco 

E    Teachers  and  the  New  York  State  Law 

F    The  Connecticut  law 

G    Api)endix.    Modifications  of  the  Preliminary  Report  of  1901 

The  New  York  State  Science  Teachers  Association,  at  its  meet- 
ing in  December  1898,  appointed  a  committee  of  five  ^'  to  ascer 
tain  and  report  what  is  definitely  known  regarding  the  physiolog- 
ical effects  of  alcohol  and  narcotics  on  the  human  body,  and  to 
recommend  suitable  methods  for  teaching  the  same  in  the  schools 
of  this  State."  After  three  years  of  discussion  and  correspond- 
ence,  this  committee  presented  to  the  association  a  preliminarv 
report,  the  outline  of  which  was  as  follows:^ 

1  A  comparison  of  textbooks  used  in  medical  colleges  and  in 
the  public  schools  of  the  State  of  New  Y'ork 

2  Opinions  of  the  committee  regarding  the  effects  of  alcohol 

3  Opinions  of  teachers  regarding  presenl;  methods  of  teaching 
physiology 

4  Conclusions  of  the  committee  from  the  preceddng  investiga- 
tion 

5  Kecoinmendations  of  the  committee 

At  the  1901  meeting  mentioned  above  it  was  voted  that  onr 
committee*  l>e  asked  to  continue  its  work  and  to  make  its  final 
rej)ort  at  a  subse(iuent  meeting.  As  the  work  has  progressed  the 
members  of  this  committee  have  l)een  more  and  more  impressed 
with  the  magnitude  and  difficulty  of  the  task.  Boon  after  the 
publication  of  our  ])reliminary  report,  however,  we  were  given 
access  to  the  advanced  sheets  of  the  most  important  of  all  modem 
books  relating  to  the  alcohol  question.  The  Physiological  Aspectn 
of  the  Liquor  Problem  (two  volumes,  octavo,  p.  xxii,  396  and 
:^79.    Houghton,  :Mifllin  &  Co.  Boston  and  New  York,  f4.50). 

To  this  work  of  the  physiologic  subcommittee  of  the  Commit- 
tee of  Fifty  we  are  indebted  for  a  considerable  portion  of  the 
material  contained  in  sections  A,  B  and  C. 


'This  report  was  \H\hl\sl\cHl  iu  High  School  Bulletin  17  of  the  University 
of  iho  State  of  New  York  iv\\a\Tv  \\v>.  F.clucaUonoMtti'Dte«>,  luoe  1808. 
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A    K£PORT     OF   THE   PHYSIOLOGIC   BUBCOXXITTEE  07  THE   COXXITTEE   07 

FIFTY 

The  Committee  of  Fifty  was  organized  in  1893,  "  in  the  hope," 
as  stated  in  the  announcement,  "  of  securing  a  body  of  facts  which 
liiay  serve  as  a  basis  for  intelligent  public  ami  private  action.  It 
is  the  purpose  of  the  committee  to  collect  and  collate  impartially 
all  accessible  facts  which  bear  on  the  problem,  and  it  is  their  hope 
to  secure  for  the  evidence  thus  accumulated  a  measure  of  confi- 
d»ence  on  the  j^art  of  the  community  which  is  not  granted  to  paf- 
lizan  statements."  In  brief  it  is  a  committee  for  the  impartial 
investigation  of  facts.  It  is  composed  of  able  repi^sentative  men 
of  various  religious,  political  and  social  views.  Its  president  is 
the  Hon.  Seth  Low,  and  the  several  subcommittees  ai*e  made  up 
of  men  eminent  in  their  several  departments.       ^ 

The  PhifHioloffical  Aspnts  of  thf)  Liquor  Problem  was  published 
in  June  1903.  It  constitutes  the  fourth  of  the  preliminary  re- 
ports on  different  aspects  of  the  liquor  problem  prepared  and  pub- 
lished under  the  authority  of  the  Committee  of  Fifty  as  a  basis 
for  the  ''  general  discussion  that  may  in  the  future  be  undertaken 
bv  the  committee  as  a  whole."  The  sul>committee  consists  of 
John  S.  Billings,  chairmmi  and  editor  of  report,  New  York  Public 
Library;  W.  O.  Atwater,  Weslevan  Universitv;  II.  P.  Bowditch, 
Harvard  Medical  School;  R.  H.  Chittenden,  Yale  University,  and 
W.H.Welch,  Johns  Hopkins  Medical  School.  Following  the  i-epovt 
of  the  subcommittee  as  a  whole  to  the  Committee  of  Fifty,  come 
nine  special  reports,  viz,  The  Present  Instruction  on  the  Physio- 
logical Action  of  Alcohol  ( Klfi  pages),  by  II.  P.  Bowditch  and 
O.  F.  Ilodge;  The  Influence  of  Alcohol  and  Alcoholic  Beverages 
on  Digestion  and  Se<retion  (171  pages),  by  K.  H.  Chittenden; 
Data  Relating  to  the  Use  of  Alcoholic  Drinks  among  Brain  Work- 
oi'S  in  the  United  States  {\V1  pages),  by  J.  S.  Billings;  Bdalions 
of  Drink  Habits  to  Insanity  (IS  pages),  by  J.  S.  Billings;  The 
Influence  of  Alcohol  on  (Jrowtli  and  Developmeni  (20  pages),  by 
C.  F.  Ilodge;  The  Influence  of  Acute  Alcoholism  on  the  Normal 
Vital  Resistance  of  Rabbits  to  Infection  (10  pages),  by  A.  C. 
Abbott;  A  Critical  Review  of  the  Pharmacological  Action  of  Ethyl 
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Alcohol  with  a  Statement  of  the  Relative  Toxicity  of  the  Congtit- 
uents  of  Alcoholic  Beverages  (168  pages),  by  J.  J.  Abel;  The 
Nutritive  Value  of  Alcohol  (180  pages),  by  W.  O.  Atwater;  the 
Pathological  Action  of  Alcohol  (26  pages),  by  W.  H.  Welch. 

The  work  above  described  has  been  carefully  studied  by  your 
committee.  Notwithstanding  minor  defects  and  the  notable 
inadequacy  of  the  index.  The  Physiological  Aspects  of  the  Liquor 
Problem  attests  the  learning  and  skill  of  the  collaborators  and 
the  impartiality  of  the  committee.  In  our  judgment  it  is  the  moat 
complete,  the  most  scientific,  and  the  most  trustworthy  considera- 
tion of  this  phase  of  the  liquor  problem  that  has  ever  been  pub- 
lished. It  constitutes  at  once  the  most  extensive  and  the  most 
powerful  of  temperance  tracts. 

Iloldiug  this  opinion  of  the  work  your  committee  suggest  that 
it  be  placed  in  the  librariec  of  all  the  public  schools  of  the  State, 
and  that  perfect  fi'eedom  to  consult  it  be  accorded  not  only  to 
teachers  but  to  all  pupils  as  well. 

Physiological  Aspects  of  the  Liquor  Problem  begins,  as  ha» 
been  said,  with  the  joint  report  of  the  subcommittee  to  the  Com- 
mittee of  Fifty.  Their  general  conclusions  are  stated  on  pages 
xix-xxii.  Probably  no  two  men,  or  bodies  of  men,  would  sum- 
mafize  the  volumes  in  just  the  same  way,  and  your  committee 
think  the  conclusions  might  be  advantageously  modified  or  ampli- 
fied in  certain  respects.  In  the  main,  however,  they  seem  to  us  so 
moderate,  so  sound,  and  so  warranted  by  the  known  facts  that 
we  print  them  in  full : 

PHYSIOLOGICAL  ASPECTS  OF   THE   LiaUOR   PROBLEIC 

INVESTKiATIONS  MADE  BY  AND  UNDER  THE  DIRECTION  OP  W.  O.  AT- 
WATEK,  JOHN  S.  BILLINGS,  H.  P.  BOWDITCH^  R.  H.  CHITTENDEN  AND 
W.  H.  WELCH,  SUBCOMMITTEE  OF  THE  COMMITTEE  OP  PIPTY  TO 
INVESTKiATE  THE  LIQUOR  PROBLEM.        OCTAVO,  2  V.,  P.  XXII  AND  3%, 

AND  379.     iioi:(;hton^  mieflin  &  co.     1903.     i,  p.  xix-xxii. 

Th(»  oVgect  wliich  tlie  ronmiittee  had  in  view  was,  as  indicated 
nl)ov(\  1o  ascertain  the  ellocts  of  the  occasional  or  habitual  use  of 
a  niodcralo  (luanlily  of  wine,  l>cei%  or  spirits  upon  the  health  and 
workiiijj;  powers  of  man.  As  to  the  term  "moderate  quantity,'^ 
the  coiniuilte(^  accejited  tlie  use  of  this  phrase  among  English  phy- 
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sicians  as  formulated  by  Anstie,  viz,  the  equivalent  of  one  and  one 
half  (1^4)  ounces  of  absolute  alcohol  per  day,  or  about  three  (3) 
ounces  of  whisky,  or  half  a  bottle  of  claret  or  Rhine  wine,  or  four 
(4)  glasses  of  beer;  it  being  understood  that  this  is  to  be  taken 
only  at  lunch  and  dinner,  and  that  the  whisky  is  to  be  well 
diluted. 

Conolnsions 

As  the  result  of  their  investigations  and  deliberations  the  com- 
mittee have  arrived  at  the  following  conclusions : — 

1  The  effects  of  a  moderate  or  occasional  use  of  alcoholic  drinks 
upon  man  differ  greatly  in  different  individuals,  and  depend  on 
constitutional  peculiarities,  age,  occupation,  climate,  etc.  Most 
of  them,  especially  the  ultimate  effects  upon  health,  can  not  be 
ascertained  with  much  accuracy  by  experiments  ui)on  animals  or 
upon  a  few  men  for  short  periods  of  time. 

2  The  results  of  the  many  experiments  of  this  kind  which  have 
been  made  up  to  the  present  time  appear  to  us  to  be  fairly  stated 
in  the  papers  by  Professors  Abel,  Atwater,  Chittenden,  and  Welch, 
printed  with  this  report.  The  committee  agree  upon  the  general 
and  more  important  conclusions  of  these  papers  after  careful 
examination  and  personal  conference. 

tj  We  have  no  trustworthy  data  as  to  the  proportions  of  total 
abstainers,  occasional  drinkers,  regular  moderate  drinkers,  and 
positively  intemperate  persons  in  the  United  States.  From  such 
infomiation  as  we  have,  it  seems  to  us  probable  that  of  the  adult 
males  in  this  countr}^  not  more  than  20;i^  are  total  abstainers,  and 
not  more  than  ^^  are  positively  intemperate  in  the  sense  that  they 
drink  in  such  excess  as  to  cause  evident  injury  to  health.  Of  the 
remaining  75^  the  majority,  probably  at  least  50^  of  the  whole, 
are  occasional  drinkers,  while  the  remaining  25^  might  perhaps 
be  classed  as  reg\ilar  moderate  drinkers. 

With  the  majority  of  these  occasional  drinkers,  and  with  many 
of  the  regular  moderate  drinkers,  such  as  those  whose  drinking  is 
limited  to  a  glass  of  wine  or  two,  at  dinner,  no  especial  effect  upon 
health  seems  to  be  observed  either  by  themselves  or  their  phy- 
sicians, but  in  some  cases  the  drinking  is  certainly  harmful,  while 
in  a  few  it  is  thought  to  be  beneficial. 

4  Among  the  leading  brain  workers  of  the  United  States,  as 
indicated  by  the  statistics  on  page  313,  volume  1,  of  this  report,  it 
would  apjjear  that  about  80;/  use  alcoholic  drinks  occasionally  or 
i*egularly  in  moderation.  The  opinions  of  these  men  as  to  the 
effects  of  alcoholic  drinks  in  general  have  little  or  no  scientific 
value,  but  are  of  interest  as  showing  that  the  use  of  such  drinks 
to  stimulate  mental  effort  gives,  on  the  whole,  bad  results. 
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We  believe  that  such  occasional  or  moderate  use  is  most  likely 
to  be  harmful  to  young  persons,  and  mainly  because  of  the  danger 
of  its  leading  to  excess;  and  that  the  cases  where  it  is  useful,  other- 
wise than  in  disease,  are  mostly  those  of  peraons  over  50  years  of 
age  and  when  alcoholic  beverages  ai'e  taken  with  the  last  meal  of 
the  dav. 

5  The  si>ecial  effects  of  alcoholic  drinks  are  mainly  due  to  the 
alcohol  they  contain,  and,  so  far  as  these  effects  are  harmful,  the 
other  substances  are  of  comparatively  small  importance.  Fine 
old  whiskies  and  brandies  are  nearly  as  likely  to  produce  injurious 
effects  as  are  the  cheai)er  grades  of  the  same  liquors,  if  taken  in 
the  same  quantities.  Some  wines  api)ear  to  delay  or  check  the 
digestive  process  by  reason  of  other  constituents  than  alcohol,  as 
is  shown  by  the  experiments  of  Professor  Chittenden  with  regard 
to  the  effects  of  claret.  In  general  the  injurious  effect  of  an 
alcoholic  drink  is  in  proportion  to  the  amount  of  alcohol  con- 
tained in  it,  which  seems  to  be  the  chief  reason  why  wine  and  beer 
are  less  injurious  than  distilled  liquors. 

1)  The  question  as  to  whether  a  given  alcoholic  drink  is  a  food 
or  a  poison  is  one  which  can  not  be  answered  by  any  short  compre- 
hensive formula.  In  moderate  quantities,  beer,  wine,  and  diluted 
whisky  are,  in  a  certain  sense,  foods;  but  they  are  seldom  used 
for  food  j)urposes,  but  mainly  for  their  peculiar  effects  on  the 
brain.  In  large  quantities,  and,  for  a  few  persons  of  peculiar 
teiniK'rameiit,  even  in  moderate  quantities,  they  are  poisons. 

7  Alcoholic  drinks  in  moderate  quantities  may  be  useful  as 
restoratives  in  fatigue  after  the  work  is  done,  but  they  often  pro- 
duce a  dei>ressiiig  and  even  harmful  effect  when  used  just  before 
or  during  ])hysical  or  mental  labor.  They  are  useless  as  pre- 
ventives of  iiifeciious  or  contagious  disease;  on  the  contrary,  they 
a])pear  to  lessen  the  ])()wer  of  the  organism  to  resist  the  effects 
of  the  causi^  of  such  disease. 

s  Th(»  rejKut  ])rej>ined  by  Dr  H.  P.  Bowditch  of  Boston,  and 
Prof.  (\  F.  Ilodge  of  Worcester,  Mass.,  on  the  present  instruction 
oil  tli(»  j)iiysiologic5il  action  of  alcohol,  is  believed  to  be  a  correct 
lejnescnlalion  of  the  fads,  and  to  justify  the  conclusion  thot 
inucli  of  tli(»  iiK'thods  and  substance  of  the  so  called  scientific 
t('ni|M*ranre  instruriion  in  tlie  public  schools  is  unscientific  and 
undi'sinhh*.  It  is  not  in  accord  with  the  opinions  of  a  large 
niajoriiy  of  tlic  leading;  j)liysiologists  of  Europe  as  shown  by  the 
statement  printed  on  jKige  IS  of  volume  1  of  this  report.  This 
appeals  lo  ns  to  he  a  matter  of  grave  ini])ortance. 

\)  If  does  not  se(Mn  to  this  snhcommittee  desirable  to  attempt 
io  jLiive  systemal  i«-  insi  ruction  to  all  chihlren  in  the  primary  schools 
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on  the  subject  of  the  action  of  alcohol  or  of  alcoholic  drinks.  To 
older  children,  and  especially  thpse  in  tlie  high  schools,  it  does 
seem  proper  that  instruction  should  be  given  as  to  the  principal 
facts  known  about  the  use  and  effects  of  alcoholic  drinks,  the 
sociological  and  esi>ecially  the  ethical  relations  of  the  subject,  the 
means  which  have  been  tried  to  prevent  the  evils  resulting  from 
alcoholism — and  the  results, — the  object  being  to  enable  them  to 
form  an  intelligenf  opinion  upon  the  whole  subject,  especially  to 
distinguish  between  mere  assertions  and  scientific  evidence. 

10  This  teaching  should  not  be  made  a  special,  isolated  matter, 
but  should  be  a  part  of  some  elementary  instruction  in  physiology 
and  hygiene,  and  all  that  is  really  useful  and  desirable  can  be 
given  in  a  brief  time,  equivalent  to  a  few  lessons  of  an  hour  each, 
follow  ing  the  lessons  on  food.  In  these  lessons  might  be  taught 
what  the  ordinary  alcoholic  drinks  are,  and  of  what  and  how  they 
are  made,  the  difference,  between  simple  fermented  drinks,  like 
beer  and  wine,  and  distilled  liquor,  such  as  whisky,  the  nature 
of  the  so  called  **  temi>erance  drinks,"  and  the  general  effects  of 
alcohol  as  a  stimulant  and  as  a  narcotic.  It  might  be  taught  that 
while  in  moderate  quantities  beer  and  wine  may  be,  in  a  certain 
sense,  a  food,  they  are  a  very  imperfect  and  expensive  kind  of  food, 
and  are  seldom  used  for  food  purposes;  that  they  are  not  needed 
])y  young  and  healthy  persons,  and  are  dangerous  to  them  in  so  far 
as  they  tend  to  create  a  habit ;  that  in  certain  cases  of  disease  and 
weakness  they  are  useful  in  quantities  to  be  prescribed  by  physi- 
cians; that  when  taken  habitually  it  should  be  only  at  meals,  and, 
as  a  rule,  only  with  the  last  meal  of  the  day,  or  soon  after  it,  and 
that  alcoholic  drinks  of  all  kinds  are  worse  than  useless  to  pre- 
vent fatigue  or  the  effects  of  cold,  although  they  may  at  times  be 
useful  as  restoratives  after  the  work  is  done. 

It  should  also  be  ta\i«rlit  that  alcoholic  drinks  are  almost  always 
a  us(»less  expense,  that  their  us(^^  in  excess  is  the  cause  of  much 
<iiseas(»,  suffering,  and  poverty,  and  of  many  crimes;  but  that  such 
use  is  sometimes  the  result,  rather  than  the  cause,  of  disease. 

It  should  not  he  taught  that  the  drinking  of  one  or  two  glasses 
of  beer  or  wine  by  a  grown  up  person  is  very  dangerous,  for  it  is 
nor  true,  and  manv  of  (he  children  know  bv  their  own  home 
exp<*rien«e  that  it  is  not  true. 

[Siffncd]  John  S.  Biklin(;s,  chairman 

AV.  O.  Atwatkr 

11.    I*.   lioWDITCII 
\{.   II.   i'lHTTHNDEN 

\V.  11.  Welch 
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B     ALCOHOL:    IB  IT  EVER  A  FOOD  OR  ALWAYS  A  POISOVf 

Various  constituents  of  liquors.  Alcoholic  beverages  owe  their 
attractiveness  in  part  to  ethers  and  flavoring  matters  contained  in 
them.  They  also  contain  small  portions  of  fusel  oil  and  other 
lighter  alcohols.  It  has  been  popularly  believed  that  the  dele^ 
terious  properties  of  certain  distilled  liquors  were  largely  due  to 
these  latter  ingredients.  Abel's  results  prove  \ery  clearly  that 
neither  the  flavoring  matters  nor  th^  lighter  alcohols  have  much 
influence  in  producing  intoxication  or  the  other  bad  effects  of 
liquors.  Ordinar}'  ethyl  alcohol  is  the  principal  intoxicating 
agent  and  the  other  impurities  may  be  neglected  altogether  as  the 
souire  of  the  drink  evil.  So  far  as  quality  is  concerned  the  best 
whiskies  are  as  capable  of  producing  intoxication  as  the  poorest. 
The  principal  adulterations  of  liquors  are  water,  flavoring  extracts 
and  (^oloring  substances  not  injurious  to  health.  [Physiological 
Aspects  of  the  Liquor  Problem,  2 :  4-34] 

Alcohol  as  a  possible  source  of  energy.  In  what  part  of  the  body 
alcohol  is  oxidized  is  not  known,  nor  is  its  action  within  the  body 
yat  fully  imderstood.  Stated  broadly,  our  knowledge  indicates 
that  in  occasional  small  quantities  the  cells  of  the  body  oxidize  it 
and  dispose  of  it  without  demonstrable  harm  to  the  tissues.  ^Vlso 
that  the  energy  liberated  is  available  for  the  same  purposes  as 
that  deprived  from  the  oxidation  of  other  foods.  The  composition  of 
alcoiiol  is  similar  to  that  of  sugar  and  starch,  and  the  logical  infer- 
ence is  that  it  may  serve  the  same  purpose  in  the  body.  For  a 
long  time  it  was  taught  in  the  school  texts  that  this  was  not 
true,  hut  that  the  gii^ater  part  of  the  alcohol  ingested  was  excreted 
nuclKuigod.  It  has  now  been  demonstrated  beyond  doubt  that 
.•ilcohol  to  the  extent  of  about  2  ounces  in  24  hours  is  oxidized  as 
c'oiiij>l('tely  (00  to  [)iy;)  as  other  foods.  Since  the  oxidation  of  a 
sul)slanr(^  li])eratcs  energy,  alcohol  is  regarded  by  many  as  a 
true  food  substance.  On  the  other  hand,  it  is  claimed  that  alcohol 
])rodur(s  other  d<'leteriuus  elVeets  which  more  than  counterbalance 
the  good,  and  render  it  valueless  as  a  food.  Those  who  favor  this 
view  rontcnd  that  a  true  food  must  alwavs  nourish  the  bodv  with- 
out  harming  it. 
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Alcohol  as  a  poison.  If  too  much  alcohol  be  taken  at  once,  of 
if  the  quantity  taken  during  24  hours  be  much  larger  than  2  or  3 
ounces,  harmful  results  may  follow.  In  the  minimum  quantity 
indicated  it  is  believed  that  oxidation  of  alcohol  is  as  complete  as 
with  sugar  or  starch.  If  the  quantity  of  alcohol  is  greater  than  the 
body  can  thus  dispose  of,  the  evidence  at  hand  indicates  that  the 
unoxidized  portion,  circulating  in  the  blood,  produces  poisonous 
effects  on  the  cells.  In  this  way  alcohol  acts  as  a  poison.  The  nerve 
cells  seem  specially  susceptible  to  its  influence,  the  alcohol  affect- 
ing  them  like  a  narcotic  or  anesthetic.  In  excessive  doses  it  may  act 
as  a  poison,  producing  serious  nervous  and  functional  disturbances, 
or  even  death.  The  quantity  which  may  produce  deleterious 
results  depends  largely  on  the  individual,  some  persons  being  much 
more  susceptible  to  its  influence  than  others.  There  is  no  standard 
by  which  the  intoxicating  or  poisonous  dose  may  be  always  known. 

It  has  been  claimed  that  since  alcohol  in  large  quantities  acts 
as  a  poison  it  should  always  be  classed  with  poisons.  Also,  that 
since  the  structure  of  one  alcohol  molecule  is  like  that  of  any 
other,  the  smallest  quantity  must  also  be  poisonous.  On  the  other 
hand  it  is  contended  that  a  substance  is  poisonous  or  not  accord- 
ing to  tbe  quantity  used;  that  in  small  quantities  a  substance  may 
be  harmless  or  even  beneficial  but  in  large  doses  may  produce 
disease  or  death.  Much  of  the  controversy  on  this  point  has 
arisen  from  lack  of  concord  as  to  definition.  Abel  states  the 
matter  as  follows:^ 

According  to  scientific  usage  any  substance  is  called  a  poison 
which,  when  incor]>orated  into  the  blood,  or  even  when  ap[)lied  to 
the  mucous  membranes  and  other  surfaces,  in  relatively  small 
amounts,  causes  disturbance  in  anv  function  of  the  body.  It  is 
diflicult  to  give  a  satisfactory  definition  of  a  poison. 

Without  entering  on  a  long  definition  of  the  term,  we  may 
remark  that,  without  exception,  all  poisons  are  capable  of  being 
taken  without  deinanstrahle  injury  in  a  certain  quantity,  which 
is,  for  each  of  them,  a  special  though  sometimes  very  minute  frac- 
tion of  their  toxic  or  fatal  dose.  There  is  no  substance  which  is 
always  and  everywhere  a   i)oison.     The  term  is  relative;  condi- 


' Physiological  Aspects  of  tlio  lyiqiior  Prol)loin,  2:5. 
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tioiirS  and  circumstances  of  various  kinds  must  alwavs  enter  into 
the  conception  of  the  term.  No  one  would  maintain,  for  example, 
that  a  cup  of  delicately  flavored  tea  is  in  any  sense  injurious  or 
poisonous  to  the  average  healthy  adult.  And  yet  caffein,  the 
active  principle  of  this  cup  of  tea,  is  a  poison  as  surely  as  is  alco- 
hol. When  used  in  a  strictly  scientific  sense,  the  term  applies  with 
equal  propriety  to  a  number  of  other  food  accessories,  as  coffee, 
pepper,  ginger  and  even  common  salt.  In  this  last  instance  the 
toxic  dose  is  large. 

While  agreeing  in  the  main  with  Abel,  Hewes^  classes  alcohol 
as  a  poison  because  that  is  one  of  its  most  characteristic  proper- 
ties. To  the  child,  however,  who  gets  his  ideas  from  the  school 
text,  the  word  poison  suggests  a  substance  which  always  produces 
immediate  bodily  harm. 

From  what  has  been  said  it  is  seen  that  alcohol  may  act  in  the 
body  in  small  quantity  as  a  food  and  in  larger  quantity  as  a 
poison.  While  its  food  value  is  conceded,  it  is  not  claimed  that  it 
is  an  economic*  food  suited  to  general  use.  As  a  source  of  energy, 
alcohol  costs  several  times  as  much  as  an  isodynamic  quantity  of 
ordinary  food.^     In  certain  forms  of  disease,  as  in  pneumonia  or 


^Howos,  II.  F.  M.D.  ViiliK*  of  Alcohol  as  a  ''rherai)eutic  Agent  in  >Mli- 
cine.     Bost.  10()2.     DamroU  &  Upham.     p.4-5. 

^\ssiiiiie  1  i>t  of  beer  to  weigh  1  lb. 

Assume  cost  of  beer  (1  i>t)  to  be  5c. 

Assume  cost  of  1  lb  of  sugar  to  be  G^ic 

Assume  cost  of  1  lb  of  butter  to  be  30e. 

AssuuK?  cost  of  1  lb  of  bread  to  be  7c. 

1  lb  of  bread  contains  ,078  lb  available  protein  and  1200  calories  energy. 

1  lb  of  biM'r  contains  no  available  protein  and  220  calories  energy. 

Accordingly  Z>Ao  lbs  of  lKH.-r  furnish  the  same  available  energy  as  1  lb 
of  bread. 

The  btKT  would  cost  27.50  or  alx>ut  four  times  as  much  as  the  bread. 

1  lb  of  su^^ar  t'ontains  no  protein  and  1755  calories  energ3\ 

1  lb  of  hinn-  contains  L'20  calories  energy.  Therefore  8  lbs  of  beer  would 
furnish  th<^  sani(»  tMicrgy  as  I  lb  of  sugar.  The  beer  would  cost  40c  or 
about  (P/L*  tinio<  as  much  as  the  sugar. 

I  lb  of  butter  furnishes  .01  11)  available  protein  and  3410  calories  energy. 

1  lb  of  hiH'v  furnishes  no  protein  and  220  calories.  Theref<H*e  15.5  lbs  of 
beer  would  furnish  the  same  available  energj'  as  1  lb  of  butter. 

The  beer  would  cost  77.5c  or  about  2.(5  times  as  much  as  the  butter. 

The  i)rcad  contains  considerable  pi-otein.  Disregarding  that,  the  available 
energy  furnished  l)y  ])eer  cost.s  4  times  as  much  as  the  same  amount  fur- 
nished by  ])read:  (P-l.  times  as  much  as  that  from  sugar;  and  2.6  times  as 
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typhoid  fever,  where  the  patient  can  not  take  ordinary  food,  many 
physicians  claim  that  alcohol  may  be  used  to  advantage  in 
quantities  which  under  ordinary  circumstances  would  intoxicate, 
while  some,  on  the  other  hand,  deny  for  it  any  great  value.^ 
Since  it  does  not  require  digestion,  it  acts  in  such  cases  as  an 
emergency  food  tiding  over  a  period  of  stress.  To  i)eople  in 
health,  however,  alcohol  is  unnecessary  and  its  use  is  constantly 
attended  with  danger  of  forming  the  alcohol  habit.  It  is  proper 
to  say,  however,  that  nearly  all  of  the  above  statements  are  dis- 
puted on  more  or  less  eminent  authority. 

The  committee  believes  that  the  question  of  the  food  value  of 
alcohol  which  has  been  the  subject  of  so  much  controversy  should 
have  no  special  prominence  in  public  school  physiology.  A  limited 
number  of  people  use  alcoholic  liquors  as  tea  and  coffee  aro  used,  as 
food  adjuncts  to  stimulate  the  appetite,  to  promote  good  fellow- 
ship or  to  highten  the  pleasure  of  the  meal.  Comparatively  few 
Americans  use  them  in  the  place  of  ordinary'  foods.  Unless  atten- 
tion were  drawn  to  the  subject  through  the  school  texts,  most 
children  would  never  know  that  alcohol  is  ever  thought  of  as  a 
food. 

C     EFFECT  OF  ALCOHOL  OK  THE  VARIOUS  ORGANS  AND  FUNCTIONS  OF 

THE  BODY 

Salivary  digestion.  The  work  of  R.  H.  Chittenden  and  his  assist- 
ants has  given  us  very  definite  information  regarding  the  effect 
of  alcoholic  liquors  on  digestion  and  secretion.^  When  introduced 
into  the  mouth,  alcoholic  liquors  produce  a  marked  but  transitory 
increase  in  the  flow  of  saliva,  which  has  greater  digesting  power 
than  saliva  secreted  under  ordinary  conditions.    This  increase 

much  as  that  from  butter.  [Physiological  Aspects  of  the  Liquor  Problem. 
2 :3421 

It  must  always  be  understood,  however,  that  tlie  action  of  alcohol  on 
tissue  is  complex  and  that  other  factors  in  its  action  may  hinder  the  realiza- 
tion of  the  full  potential  of  its  food  value. 

*  Physiological  Aspects  of  the  Liquor  Problem.  2 :210 ;  Hewes,  H.  F.  M.D. 
Value  of  Alcohol  as  a  Therapeutic  Agent  in  Medicine.  Host.  11H)2.  Damrell 
&  Upham.  p.21-22;  and  Anstie,  F.  E.  Stimulants  and  Narcotics.  Phila. 
1805.     p.375-85. 

"Physiological  Aspects  of  the  Liquor  Problem,  1 :137  et  seq. 
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is  thought  to  be  due  to  local  stimulation  of  the  mucous  mem- 
brane of  the  mouth.  With  active  saliva  not  greatly  diluted  the 
presence  of  5^  of  absolute  alcohol,  equal  to  10^  of  proof  spirit, 
may  lead  to  a  slight  increase  of  digestive  power.  Larger  quanti- 
ties of  alcohol  cause  retardation  of  starch  digestion,  but  even 
10^  of  absolute  alcohol  causes  only  a  slight  retardation.  The 
action  of  the  alcohol,  however,  seems  to  be  modified  somewhat 
by  the  presence  of  other  substances  held  in  solution  in  it.  The 
principal  digestive  use  of  saliva  is  to  change  insoluble  starch 
into  soluble  sugars.  This  digestion  can  take  place  only  in  an 
alkaliu  fluid;  hence  wines  and  other  liquors  containing  acids 
retard  the  digestion  of  starchy  foods  in  the  mouth,  as  do  vinegar, 
pickles  and  salads,  because  they  destroy  the  alkalinity  necessary' 
for  the  action  of  the  ptyalin  of  the  saliva. 

Gastric  digestion.  As  to  their  influence  on  digestion  in  the 
stomach  the  same  investigators  find  that  alcoholic  fluids  have 
a  variable  effect  according  to  the  strength  of  alcohol  present. 
In  strong  solution  they  usually  increase  both  the  flow  of  gastric 
juice  and  its  percentage  of  acids  and  solids.  Hence  the  digestive 
fluid  secreted  under  the  stimulus  of  alcohol  has  strong  power  to 
digest  proteids,  like  meat  and  eggs.  The  time  required  for 
stomach  digestion  under  these  conditions  is  not  greatly  changed — 
if  anything,  it  is  slightly  increased.  Chittenden  and  his  assist- 
ants found  that  alcohol  was  rapidly  absorbed  from  the  stomach, 
more  quickly  than  water.  They  conclude,  therefore,  that  the 
possible  delay  of  digestion  caused  by  alcoholic  fluids  would  be 
of  shortiT  duration  than  the  effect  of  its  stimulation  on  secre- 
tion, and,  consequently,  that  alcoholic  fluids,  where  the  proportion 
of  absolute  alcohol  is  less  than  5  to  10^  of  the  stomach  contents, 
do  not  markedly  iutiuouce  the  time  of  gastric  digestion.  Above 
that  inoportion,  digestive  action  is  retarded.  Large  amounts  of 
slierry  wine  and  of  malt  liquors  produce  a  retardation  of  diges- 
tion out  of  pro]>ortion  to  the  quantity  used.  The  retardation  is 
probably  due  to  the  extracts  dissolved  in  the  liquor.  The  retarda- 
tion,  however,  is  no  greater  than  that  produced  by  excessive 
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quantities  of  tea  or  coffee.  Robert  Hutchinson,^  however,  holds 
that  alcoholic  liquors  in  small  or  moderate  quantities  shorten  the 
time  of  digestion,  but  in  intoxicating  doses  interfere  with  it 
through  its  action  on  the  nervous  system. 

It  is  proper  to  remark  here  that  there  is  not  complete  concord 
among  authorities  as  to  the  effect  of  alcohol  on  gastric  digestion. 
Hewes,  using  Chittenden's  data,^  concludes  that  the  presence  of 
spirits  in  the  stomach  markedly  retards  digestion.  Other  com- 
petent investigators  are  about  equally  divided  in  opinion  whether 
they  increase  or  retard  digestion  and  absorption.  There  is  much 
evidence,  however,  that  by  their  pleasant  taste  and  stimulating 
effect  they,  in  many  cases,  promote  appetite  and  thus  indirectly 
aid  in  the  progress  of  digestion. 

Even  if  alcoholic  liquors  do  slightly  retard  digestion,  which 
does  not  appear  to  be  proven,  the  fact  can  have  little  practical 
importance.  Except  to  brain  workers  and  invalids  who  may 
need  to  get  food  out  of  the  stomach  and  into  the  blood  as  quickly 
as  possible,  a  half  hours  time,  more  or  less,  in  the  digestion  of 
a  meal  can  not  have  a  marked  influence  on  health.  On  the  con- 
trary slow  digestion  may  be  desirable.  The  laborer  chooses  for 
his  fare,  not  bread  and  milk  which  are  both  nourishing  and  quickly 
digested,  but  pork  and  corn  bread  because  experience  has  shown 
that  such  food  not  only  maintains  strength,  but  defers  the  sensa- 
tion of  hunger.  Very  few  of  us  would  be  deterred  from  eating 
rich  desserts  because  the  time  of  digestion  would  thereby  be 
lengthened  by  a  half  hour.  We  can  not  see,  therefore,  how  the 
knowledge  that  alcohol  impedes  digestion  could  be  instrumental 
in  keeping  young  people  temperate. 

Pancreatic  digestion.  According  to  Chittenden,  experiments  out- 
side the  body  indicate  that  alcoholic  beverages  delay  the  digestion 
by  the  pancreatic  juice  both  of  farinaceous  foods  and  of  proteids 
more  than  in  the  cases  of  saliva  or  of  the  gastric  juice;  but  as 
alcohol  is  rapidly  absorbed  from  the  alimentary  canal  it  probably 


»Foo(i  and  Dietetics.     Lond.  1900.  p.324. 

'Hewes,   H.  F.  High  School  Pliysiology.      1900.      Amcricnii  Jiook   Co. 
p.107 ;  <ee  aX%o  Value  of  Alcohol  as  a  Theraixjutic  Agent,  p.l5-lC. 
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exerts  little  direct  influence  on  the  secretion  of  the  pancreatic 
and  intestinal  juices  or  on  their  digestive  action.  [Physiological 
Aspects  of  the  Liquor  Problem,  1 :249,  301]  Zuntz  and  Magnus 
Levy  also  conclude  that  beer  does  not  diminish  the  utilization 
of  food  by  the  body.  [Physiological  Aspects  of  the  Liquor 
Problem,  1:300] 

Effects  on  the  stomach  tissues.*  From  various  sources  there  is 
evidence  that  the  excessive  and  long  continued  use  of  strong 
spirits  may  produce  gastritis  (inflammation  of  the  stomach).  In 
Friedonwahrs^  experiments  with  rabbits,  with  large  doses  of 
alcohol,  gastritis  was  sometimes  produced  but  was  often  absent. 
In  their  exi)eriments  on  dogs,  Chittenden,  Mendel  and  Jackson- 
fouud  that  alcohol  in  strength  ranging  from  3.75  to  1^^  pnv 
dmed  no  evidence  of  irritation  or  hyperemia,  and  all  traces  of 
hemorrhage  were  absent.  The  doses  of  alcohol,  however,  were 
not  continued  for  long  i>eriods.  There  is,  however,  no  good  evi- 
dence of  the  production  of  gastritis  in  healthy  human  beings 
from  the  occasional  or  moderate  use  of  alcoholic  drinks. 

Effect  of  alcohol  on  the  liver.  Since  alcohol  must  pass  through 
the  liver  on  its  way  to  the  general  circulation  we  should  naturally 
cxjKTt  to  tind  liere,  if  anywhere,  the  most  marked  evidence  of  its 
action.  The  particular  disease  of  the  liver  attributed  to  alcoholic 
agency  is  cirrhosis  (**  gin-drinkers'  liver,''  '^hobnailed  liver"!. 
It  is  a  disease  of  middle  life  and  may  arise  from  other  causes 
than  alcoholism,  as  for  e»xami)le,  the  products  of  indigestion  or 
hepatir  (Icrangenient.  But  it  is  usually  the  result  of  protracted 
indulgence  in  strong  sinrits.  Welch  says,  "The  immoderate  use 
of  alcohol  is  the  causi*  of  probably  over  90;i^  of  the  cases  of  hepatic 
ciirhosis,  and  sonic  think  it  is  the  sole  cause."  [Physiological 
Aspects  of  the*  Lirinor  JM'oblem,  2:307] 

Kclativ(»ly  spi^akiug,  however;  cirrhosis  is  not  a  frequent  disease. 
Osler^  cit(»s  71  cases  as  occurring  out  of  1000  autopsies  held  in  the 
Johns  Hoj)kins  Hosi)ital.    Formad^  found  six  cases  out  of  250 


'IMiysi«»U);ric;il  Aspects  of  the  Liquor  Problem,  2:354-50. 
^Xiiicrican  Journal  of  Pliysiolopy,  1:104-207. 
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post-mortem  examinations  on  confirmed  drunkards  who  had  died 
suddenly  from  the  effects  of  alcohol.  The  mortality  from  this 
source,  therefore,  can  not  be  very  great.  And  while  the  experience 
of  physicians  should  have  due  weight,  it  is  worth  noting  that 
the  various  efforts  to  produce  cirrhosis  artificially  in  animals 
have  yielded  very  meager  results.  Friedenwald  expeiimented  for 
4  years  on  120  rabbits,  using  alcohol  daily  in  quantities  sufficient 
to  stup€^fy  the  animal  for  a  time  varying  from  three  to  five  hours. 
Genuine  cirrhosis  was  not  produced.^  Similar  results  have  been 
attained  by  other  experimenters.  Fatty  metamorphosis  of  liver 
cells  by  the  use  of  alcohol  has  been  artifically  produced,  but  the 
condition  usually  disappears  with  abstinence.  These  facts  lend 
support  to  the  opinion  held  by  many  that  alcohol  acts  only  indi- 
rectly in  producing  cirrhosis,  or  that  other  special  predisposing 
or  associated  conditions  must  be  present  in  addition  to  the  action 
of  alcohol. 

Effect  on  respiration.  On  this  subject  much  remains  to  be  done. 
The  following  points  appear  to  be  determined  with  reasonable 
certainty  by  Abol.^ 

1  Alcohol  is  a  respiratory  stimulant  of  moderate  power  for 
human  beings.  During  a  period  of  an  hour  or  more  after  its 
administration  it  causes  an  inci'ease  in  the  volume  of  the  air 
I>a8sing  through  the  lungs  and  in  the  absorption  of  oxygen  (3.5;^) . 

2  Highly  flavored  wines,  brandy  and  other  alcoholic  beverages 
which  contain  larger  amounts  of  stimulating  esters^  have  a  more 
pronounced  action  than  ethyl  alcohol. 

3  The  stimulating  action  of  alcohol  and  of  alcoholic  beverages 
is  givater  in  the  case  of  fatigued  i)ersons  than  in  those  who  are 
in  nowise  exhausted. 

4  Increased  heat  dissipation  always  accompanies  the  al>ove- 
named  effects. 

The  explanation  of  this  is  the  supi)08itiou  that  alcohol  induces 
loss  of  licat  from  the  body  through  the  dilation  of  the  superficial 
blood  vessels,  and  at  the  same  time  causes  a  coiiii»ensafory  increase 

^riiy Biological  Aspects  of  the  Liquor  Pi*oblom,  2:357. 

» 2:116. 

'"Any  compound  other  In  which  Iwth  an  alcohol  radical  and  an  acid 
radical  are  present" — Oould 
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in  the  oxygen  intake  in  order  that  the  loss  may  be  made  good  by 
an  increased  combustion. 

Effect  on  the  heart  and  circulation.  As  the  result  of  experi- 
ments Abel  finds  that,  when  introduced  into  the  circulation  in 
moderate  doses,  and  well  diluted,  with  the  avoidance  of  local 
irritation,  alcohol  is  not  a  circulatory  ''  stimulant."  Under  the 
same  conditions  it  has  no  direct  action  on  the  heart  itself  either 
in  stimulating  or  depressing  it.  It  has  also,  except  in  unusual 
circumstances,  no  general  widespread  action  on  the  nerves  which 
control  the  rate  and  force  of  the  heart  beat.  It  does  not  act  on 
the  muscular  wall  of  the  blood  vessels  (vasomotors),  nor  on  the 
peripheral  terminations  of  the  vasomotor  nerves.  It  acts  locally, 
however,  as  a  temporary  irritant  on  the  mucous  membrane,  and 
possibly  rellexly  on  the  cardiac  and  vasomotor  nerve  centers, 
,  thus  indirectly  varying  the  action  of  the  heart  and  the  calibtf 
of  the  small  arteries  (arterioles).  This  conclusion,  however,  is 
not  meant  to  apply  when  alcohol  is  used  continuously  or  in  large 
doses.  He  regards  alcohol  as  always  depressant  and  classes  it 
with  anesthetics  and  narcotics.^ 

In  Friedenwald's  experiments,-  fatty  degeneration  of  the  muscle 
of  the  heart  was  found  in  most  of  the  rabbits  which  died  from 
chronic  alcoholic  intoxication,  but  was  absent  from  those  which 
were  killed  after  cessation  of  the  use  of  alcohol.  Other  lesions 
and  almornial  <onditions  were  not  sufficiently  well  marked  to 
be  attributed  to  alcoholic  agency.  It  is  generally  believed  how- 
ever, by  physicians,  that  fatty  degeneration  of  the  heart  muscle 
is  sometimes  the  result  of  excessive  but  not  of  moderate  use  of 
alcohol. 

Effect  on  the  kidneys.  In  Friedenwald's  experiments^  the  evi- 
dences of  (IcstiMutive  changes  in  the  kidneys  due  to 'alcohol  were 
more  evident  than  with  other  organs,  but  were  not  conclusive. 
In  man  largo  and  congested  kidne»ys  are  found  with  great  fre^ 
queiicy  in  those  who  drink  beer  to  excess.    This  is  believed  to 


MMiysiold^ical  Aspects  of  llio  Liquor  Pi*oblom,  2:91-02. 
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be  due,  not  to  the  alcohol,  but  to  the  extra  work  of  eliminating 
an  excessive  quantity  of  fluid  from  the  blood.  Though  the  ex- 
perimental evidence  regarding  the  effects  of  alcohol  is  not  con- 
clusive that  from  experience  leads  to  the  belief  that  alcoholic 
excess  is  injurious  to  the  kidneys. 

Effect  on  the  bones.    We  know  of  no  evidence  to  show  that  the 

« 

use  of  alcohol  directly  affects  the  bones. 

Effect  on  musoular  action.  Since  alcohol  is  almost  entirely 
oxidized  in  the  body,  it  is  probable,  but  not  absolutely  proven, 
that  some  of  the  liberated  energy  becomes  available  for  muscular 
work.i  The  recent  experiments  of  Lee  and  Salant^  may  not,  as 
the  authors  expressly  state,  be  wholly  applicable  to  the  human 
body,  but  their  suggestiveness  is  so  great  as  to  warrant  the  repro- 
duction of  the  "  Summary  "  here. 

1  In  small  quantity  (2.37  parts  pure  alcohol  to  1000  parts 
of  body  weight)  ethyl  alcohol  does  not  appear  to  exert  any  action 
on  frog-s  muscle. 

2  In  medium  quantity  (40  parts  pure  alcohol  to  1000  parts  of 
body  weight)  it  exerts  a  favorable  action,  which  is  characterized 
by  a  quickening  of  the  contraction;  a  quickening  of  the  relaxa- 
tion; the  power  of  making  a  larger  number  of  contractions  and 
of  performing  a  larger  amount  of  work  in  a  given  time;  an  in- 
crease in  the  working  time,  or,  in  other  words,  a  delay  of  fatigue; 
and  the  power  of  making  a  larger  number  of  contractions  and 
of  doing  a  larger  amount  of  work  before  exhaustion  sets  in.  This 
action  is  exerted  directly  on  the  muscle  protoplasm  itself,  not  on 
the  intramuscular  nerve  tissue. 

3  In  large  quantity  ethyl  alcohol  exerts  on  frog's  muscle  an 
unfavorable  action,  which  is,  in  general,  the  reverse  of  that  caused 
by  medium  quantities  of  the  drug,  and  is  characterized  by  a 
decrease  in  the  extent  of  the  contractions;  a  decrease  in  the 
working  time,  or  in  other  words,  a  hastening  of  fatigue;  and 
the  power  of  making  a  smaller  number  of  contractions,  and  of 
doing  a  smaller  amount  of  work  before  exhaustion  sets  in. 

Atwater  states^  that  "the  diet  provided  for  English  students 
in  training  for  boat  races  commonly  includes  small  quantities  of 
beer  or  wine,"  and  that  Sandow,  the  "  strong  man  "  took  beer 


*  Physiological  Aspects  of  the  Liquor  Pi-oblem,  2:269. 
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dail.v.  On  the  other  hand,  alcohol  affects  the  central  nenom 
systoni,  weakening  the  power  of  control  of  the  muscles  and  so 
countenuting,  wholly  or  partly,  any  advantage  which  mi^t 
come  from  the  energy  of  oxidation.  In  moderate  quantities  it 
may  render  possible  a  brief  spurt  of  work  which  is  soon  followed 
by  a  depression  of  euerg}*  below  the  normal.  Atwater  concludes 
that  ^*  the  use  of  any  considerable  quantity  of  alcoholic  beverage* 
as  i)art  of  the  diet  for  muscular  labor  is  generally  of  doubtful 
value  and  often  positively  injurious."^  Abel  declares*  that 
*'  both  science  and  the  experience  of  life  have  exploded  the 
j>(?ruicious  theory  that  alcohol  gives  any  persistent  increase  of 
muscular  power.-' 

The  above  exjiressioiis  are  in  harmony  with  the  experience  of 
athletes  who  commonly  abstain  from  alcoholic  beverages  when 
training  for,  or  competing  in,  athletic  contests.  If  used  at  all, 
it  is  to  be  recommended  as  an  agent  to  lessen  the  sense  of  fatigue 
at  the  close  of  the  day's  work. 

Production  of  heat.  Atwater,^  in  his  calorimeter  experiments 
with  men,  found  that  only  a  small  part  of  the  heat  produced 
by  the  oxidation  of  alcohol  was  lost  by  radiation  from  the  sur- 
face of  the  body.  With  intoxicating  doses  the  loss  may  be  con- 
sid(»rable  and  the  temi)erature  of  the  body  may  fall  several 
(h^griH's;  but  with  small  doses  the  reduction  of  body  temperature 
is  slight—  often  too  small  to  be  measured  by  the  ordinary  clinic 
thermometer.  In  Atwater's  experiments  where  2^  ounces  of 
alcohol  were  used  daily  in  six  doses,  the  extra  heat  radiation 
was  only  about  one  tenth  of  1^  of  the  whole.  He  concludes  that 
the  alcohol  certainly  <loes  not  waste  more  heat  than  it  furnishes. 

Nervous  system  and  mental  functions.  In  regard  to  the  effect 
of  alcohol  on  the  nervous  system  there  are  two  theories  held 
today  by  physioloj^nsts  and  pharmacologists.  The  first,  that  of 
Hinz  and  his  followers,  is  that  alcohol,  when  incorporated  in  the 
blood,  first  stimulates,  then  depresses  the  nerve  centers.  Accord- 
ing; to  Sclnnied(»l)erg  and  Bunge,  and  this  is  the  view  most  gener 
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ally  lield  among  pharmacologists  today,  it  depresses  the  centers 
from  the  start.  According  to  this  latter  school  the  apparent 
excitation  which  occurs  as  a  preliminary  stage  in  the  action  of 
the  drug  is  in  reality  an  increased  action  of  certain  subordinate 
centers  resulting  from  removal  of  control  of  the  higher  centers. 
This  loss  of  control  comes  from  the  depressing  or  paralyzing 
influence  of  the  alcohol  on  these  higher  centers  which  normally 
exert  a  certain  inhibitory  control  over  the  lower.^  In  either  case 
tlie  final  effect  of  alcohol  is  that  of  a  sedative  or  a  depressant. 
The  experiments  of  Kraepelin^  and  others,  while  not  absolutely 
conclusive,  indicate  that  moderate  quantities  of  alcohol  (15  to 
40  grams)  shorten  the  time  of  simple  processes  like  moving  the 
finger  or  adding  columns  of  simple  figures.  Larger  quantities 
than  30  to  40  gi*ams  lengthen  the  time  of  all  types  of  mental 
processes.  In  general  the  use  of  alcohol  does  not  enable  the 
individual  to  perform  a  greater  amount  of  mental  work.  Per- 
haps its  most  marked  effect  on  the  individual  is  the  weakening 
of  liis  judgment,  particularly  in  regard  to  subjective  conditions. 
He  is  unable  to  judge  correctly  regarding  his  own  thoughts  or 
his  own  words.  He  injagines  himself  wise  or  witty  when  he  is 
the  reverse. 

Ab<.»K  after  an  elaborate  investigation,  also  decides^  that, 
*•  alcohol  is  not  found  by  psychologists  to  increase  the  quantity 
or  vigor  of  mental  operations;  in  fact,  it  clearly  tends  to  lessen 
the  p<»wor 'of  clear  and  consi^cutive  reasoning.-'  He  concludes* 
"  We  have  seen  that  Jilcohol,  from  the  very  first,  has  a  depressant 
ait  ion  for  the  higher  mental  functions.  Hence  it  is,  that  in  all 
those  vocations  of  life  where  keen  senses,  sharp  attention,  ihe 
ready  and  immediate  action  of  a  clear  judgment,  or  great  con- 
centration of  the  mind  are  called  for,  alcohol  in  any  form  or 
amount  is  injurious  when  taken  duriu<j  the  performance  of  the 


^IIowos.   H.   F.     Vahio  of  Alcohol  ms   ji  Tlierapcntic  A.i;<'nt    in   Mcdii-iiM*. 
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duty  m  Imnd,  lie  who  has  mental  labor  of  an  exacting  kind  to 
perform,  and  he  upon  whom  great  responsibilities  devolve,  i« 
forced,  if  he  would  be  at  his  best,  to  use  alcohol  as  a  restorative 
agent  only  at  the  proper  season;  he  must  behave  to  it  as  he 
does  to  many  other  pleasures  and  luxuries  in  his  environment" 
Abel  thinks,  however,  that  there  is  a  permissible  quantity  of 
alcohol  which  may  l)e  taken  as  a  restorative  agent.  This  he  repre- 
sents by  a  quantity  not  to  exceed  the  equivalent  of  half  a  pint 
of  table  wine  in  24  hours.^  » 

He  savs  further,  *^  It  is  universallv  admitted  bv  medical  men 
that  alcohol  in  any  form  is  deleterious  to  the  gro\^ing  organism."^ 

Stages  of  intoxication.  The  effect  of  alcohol  appears  to  be,  as 
it  were,  to  shave  off  the  nervous  system,  layer  by  layer,  attack- 
ing first  the  highest  developed  faculties  and  leaving  the  lowest 
to  the  last,  so  that  we  find  that  a  man^s  judgment  may  be 
lessened,  though  at  the  same  time  some  lower  faculties,  such  as 
the  imagination  and  emotions,  may  appear  to  be  more  active  than 
l)efore,  just  as  I  told  you  that  in  the  case  of  other  parts  of 
the  nervous  system  when  you  remove  inhibition  you  apparently 
increase  the  activity  of  a  center,  and  that  the  highest  centers 
have  an  inhibitory  action  upon  the  lower  ones. 

Thus  you  find  that  after  a  man  has  taken  alcohol  his  judgment 
may  be  diminished,  but  he  may  become  more  loquacious  and  more 
jolly  than  before.  Then  after  a  while  his  faculties  become  dull; 
lie  gets  stupid  and  drowsy.  This  is  the  narcotic  and  anodyne 
art  ion  of  alcohol.  As  a  hypnotic  it  causes  sleep;  as  an  anodyne 
it  removes  pain;  Jis  a  narcotic  it  also  disturbs  the  balance  of 
the  fa<:nlti(s.  so  that  the  man  is  no  longer  able  to  judge  things 
as  he  (lid  bcfoi-c*.  but  at  Ihe  snme  time  the  man  may  still  be  able 
to  walk. 

Lat(M*  on  it  allVcts  the  motor  centers,  probably  the  cerebellum, 
so  (hat  the  ninn  is  no  lonjijer  able  to  walk,  and  reels  whenever 
h(»  makes  the  at  tempt.  At  this  time,  however,  he  may  still  be 
able  to  ride  ion  horseback),  and  a  man  who  is  so  drunk  that 
he  can  not  walk  ami  can  not  speak  may  ride  perfectly  well. 
The  reason  of  this  is  that  at  (he  time  his  cerebellum  and  cerebrum 
have  h)si  their  functional  activity  his  spinal  cord  is  still  active, 
s()  thai  the  nicio  rellex  stinnihis  from  the  pressure  of  the  saddle 
on  the  inside  of  his  thij^hs  causes  contraction  of  the  adductor 
nnis(  Ics.  ami  holds  the  man  in  his  place  on  the  horse. 
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Later  on  the  further  anesthetic  action  of  the  alcohol  abolishes 
4aensation,  and  its  paralyzing  action  destroys  the  power  of  the 
spinal  cord,  so  that  the  man  is  no  longer  able  even  to  ride; 
but  still  the  respiratory  center  in  the  medulla  will  go  on  acting, 
-and  it  is  not  until  enormous  doses  of  alcohol  have  been  given 
that  rcMspiration  becomes  paralyzed. 

Alcohol  .  .  .  makes  all  the  nervous  processes  slower,  but  at  the 
same  time  it  has  the  curious  effect  of  producing  a  kind  of  mental 
.anesthesia  ...  so  that  these  processes  seem  to  the  person  himself 
to  be  all  quicker  than  usual,  instead  of  being,  as  they  really  are, 
much  slower.  Thus  a  man,  while  doing  things  much  more  slowly 
t:han  before,  is  under  the  impression  that  he  is  doing  things  very 
much  more  quickly.  What  applies  to  these  very  simple  processes 
applies  also  to  the  higher. processes  of  the  mind;  and  a  celebrated 
4iuthor  once  told  me  that  if  he  wrote  under  the  influence  of  a 
small  quantity  of  alcohol,  he  seemed  to  himself  to  write  very 
fluently  and  to  write  very  well,  but  when  he  came  to  examine 
what  he  had  written  next  day,  after  the  effect  of  the  alcohol 
iiad  passed  off,  he  found  that  it  would  not  stand  criticism.^ 

Insanity.  The  sources  of  information  regarding  alcohol  and 
its  relation  to  insanity  are  taken  from  the  records  of  hospitals 
-and  insane  asylums.  The  data  given  at  the  time  of  commitment 
of  a  ]>atient  are  usually  furnished  by  his  friends,  and  it  is  quite 
possible  that  other  causes  than  alcoholism  may  be  often  over- 
looked. Hence,  we  are  not  quite  sure  that  statistical  information 
■of  this  kind  is  reliable.  For  some  reason  the  proportion  of 
insanity  due  to  alcoholism  seems  to  vary  more  widely  than  the 
<!onditions  warrant.  Of  the  1329  cases  from  insane  hospitals 
reported  by  the  Committee  of  Fifty ,2  24.08;€  were  considered  due 
to  the  influence  of  li(j\ior.  The  corresponding  figure  in  statistics 
-eollerted  from  Massachusetts  is  20.80'*.  Dr  Clouston'^  of  the 
Royal  Asylum,  Morningside,  Edinburgh,  places  intemperance  as 
the  rause  of  insanity  in  about  25;*  of  admissions  there.  Dr 
William  C.  Krauss  of  Butralo  N.  Y.  has  made  a  careful  study 
of  th(»  reports  of  the  New  York  Lunacy  Commission  and  finds 
that  from  1888  to  1902  the  ])roportiou  of  cases  of  insanity  recorded 
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as  due  to  alcohol  in  all  the  New  York  State  hospitals  was  a 
trifle  less  than  {)i.  From  10  years'  experience  (from  1S91  to 
1901)  in  the  insane*  asylum  of  Castel  d'Audorte  in  one  of  the 
wine-producing  districts  of  France,  G.  La  Laune^  reports  that 
5.03f/  of  patients  admitted  for  treatment  of  various  mental  affec- 
tions owe  their  malady  to  acute,  subacute  or  chronic  alcoholism. 
This  was  also  i)ra(tically  the  proportion  for  the  preceding  20 
vears. 

While,  for  unexplained  reasons  the  proportion  of  cases  thought 
to  be  due  to  intemi)erauce  is  variously  estimated,  the  conclusion 
is  irresistible  that  the  use  of  alcohol  is  a  prolific  cause  of  insanity. 
And  in  this  fact  is  to  be  found  a  strong  argument  for  abstinence 
from  intoxicating  drinks. 

Longevity.  Regarding  the  influence  of  alcoholic  beverages  on 
the  duration  of  life  the  most  trustworthy  evidence  is  derived  from 
the  records  of  life  insurance  companies,  benevolent  societies,  and 
similar  orgiinizations  which  either  have  a  tem|)erance  section  or 
insist  on  total  abstinence  as  a  condition  of  membership.  The 
evidence  is  vitiat(Ml  somewhat  by  the  fact  that  total  abstinence 
is  taken  for  granted  on  the  statement  of  the  pereou  insured,  and 
there*  is  no  way  of  knowing  whether  he  actually  uses  intoxicants  or 
not.  Hrunton-  gives  the  following  flgui'es  selected  from  the  I'eports 
of  two  ()rgaiiiziilie)ns  whose*  location  and  other  conditions  appear 
to  be  comijarable.     The  period  includes  the  years  1870-77. 

AveraK©  sickness  Dt'ath  rate 

Bradford  Dislrid  HiMliabites  (Ab- 
stainers)           4  days    2  hrs  1  in  141 

Hraelford  District  Odd  Fellows  (Non- 
abstainers)    13     "     lO    "  lin   44 

Tin*  S((»pt!e  Association  nf  London  has  separate  sei'tions  for 
moderate*  eirinke*rs  and  abstaine*rs.  The  circular  of  the  company 
gives  the  ratio  bctwe'cn  e'X|ie^e-ted  and  actual  deaths  for  the  18 
vevirs  ISSllDOl  as  follows: 

ft 

l)e»ath  rat(*  of  iiiode*rat(*  elrinkers 79.38 

l)(^atli  rate  of  abstaine'rs 55.12 


.M(Hli<  al  Xt'ws.  Jniu'  llo.  lIMi.*;,  jj.llT.'J. 
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The  United  Kingdom  Tenijierance  and  General  Provident  Insti- 
tution, Loudon,  has  both  a  "  general "  section  and  a  "  temperance  " 
section.  The  mortality  exjierience  under  •  ordinary  whole  life 
policies  from  1866  to  1902,  37  years,  shows  that  the  ratio  of 
actual  to  expected  claims  in  the  general-  section  was,  in  round 
numbers  Olj^,  and  in  the  temperance  section  72;^,  an  apparent 
advantage  of  about  19^  in  favor  of  the  abstainers. 

The  comparative  longevity  of  abstainers  and  modei'ate  drinkers 
has  been  investigated  by  the  Mutual  Life  Insurance  Co.  of 
New  York,  the  investigation  being  based  on  its  own  mortality 
^xpwrieuce  from  1875  to  1889.^  As  the  intention  was  to  test  the 
company's  own  methods  regarding  a  certain  group  of  policies, 
and  for  business  purposes  only,  the  results  may  be  safely  regarded 
as  fi-ee  from  sentimental  bias.  For  the  whole  period  the 
abstainers  had  a  death  rate  of  7S^  while  the  nonabstainers  reached 
96^*  of  the  maximum  expected  loss.  It  was  found,  however,  that 
the  death  loss  among  the  nonabstainers  was  gi'eatest  in  the  earlier 
yeai'S  following  the  issuance  of  the  policy.  After  the  fourth  year, 
the  actual  loss  among  the  abstainers  was  80^^,  and  among  the 
nonabstainers  diW  of  tlie  maximum  ex]>ected  loss.  Taking  per- 
sons born  in  the  United  States  by  themselves,  the  percentage  was 
84'/  for  abstainers  and  02**^  for  nonabstainers,  a  dilference  of 
8-?^  in  favor  of  the  foiTiier.     In  conclusion  the  author  says  [p.lO]  : 

There  is  no  reason  to  distrust  the  general  result  of  this  investi- 
gation. It  coincides  with  all  previous  reasonable  belief  and 
exjMH^-tation.  It  does  not  show  that  those  who  drink  only 
oc<asionallv  and  not  to  intoxication,  or  those  who  drink  habituallv 
but  lightly,  are  in  any  way  injured.  It  do(»s  not  show  that  all 
of  those  who  drink  heavilv  must  therefore*  necc^ssiirilv  die  pre- 
maturely.  It  does  show,  liowever,  that  then*  is  enougli  injuiy 
done  to  a  suflicient  nuinlKU*  of  individuals  to  make  the  death  loss 
distinctly  higher  on  the  average.  Again,  it  is  admitted  that 
death  losses  in  excess  among  drinkers  aiv  not  n(H-(*ssarily  always 
due  to  drink.  Th(»  roincidenee  iK^tween  excess! V(»  drinking  and 
lowered  vitality  may  \m}  \n\vi\y  due  to  l)a<l  risks  taking  to  <lrink, 
as  well  as  to  goo<l  risks  l>ecomiug  bad  becaust*  of  drink.     On  the 

*M<<'lintock,  Emory.     On  the  Hate  of  Dcjith  Loss  junonj?  Abstainers  and 
Others.     Actuarial  S(K*iety  oi  Anierit-a.     Transactions.     Aj).  IsiC). 
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whole,  however,  the  teetotal  habit,  not  only  before  but  also  after 
middle  age,  must  be  counted  as  a  favorable  indication  in  judgiBg 
of  proposals  for  insurance  from  persons  not  known  to  be  carefal 
and  moderate  in  the  use  of  beverages. 

Conclusions 

It  is  plain,  theivfoiH?,  that  on  many  points  there  is  still  much 
difference  of  opinion  among  those  best  qualified  to  know. 
Whether  alcohol  may  be  a  food  or  is  always  a  poison;  whether  it 
lengthens  or  shortens  the  time  of  digestion ;  how  it  affects  certain 
organs  of  the  body ;  whether  its  use  in  any  quantity  is  ever  per 
missible — these  are  some  of  the  questions  still  open  for  discussion. 
The  human  organism  is  exceedingly  complex  and  variable,  and 
no  one  can  j)redict  from  his  own  experience  what  that  of  another 
individual  may  be.  For  this  reason  such  questions  must  remain 
long  unsettled.  Your  committee  wishes  to  say  here  most  em- 
l)hatically  that  till  they  are  settled,  they  should  not  be  made 
l)rominent  parts  of  common  school  education.  It  is  unreasonable 
to  expect  a  child  or  youth  to  decide  a  question  on  which  the  mort 
eminent  physiologists  differ.  It  is  also  unscientific  and  untruth- 
ful to  teach  either  view  exclusively  as  the  true  one  so  long  as  it 
is  a  matter  of  controversy.  On  certain  practical  points  of  supreme 
importance*  the  committee  has  seen  no  reason  for  modifying 
materially  the  views  set  forth  in  its  report  of  2  years  ago,^  and 
they  arc  here  reproduced. 

1  All  writers  agree  that  an  excess  of  alcohol  impairs  certain 
functions  of  the  cerebrum,  for  example,  attention,  memory  and 
self  contiol,  and  that  manv  cases  of  insanitv  are  due  to  such 
excess. 

2  Wlial  constitutes  excess  will  differ  with  individuals^  with 
occujiiUioiis  ;iik1  with  other  conditions.  On  the  present  occasion 
your  coniinitte  docs  not  undertake  to  prescribe  the  limit  of  safety 
for  the  average  adult. 

.*>  The  coiniiiittce  does  not  consider  that  the  stimulative  action 
of  alcoiiol  on  the*  syslem  as  a  whole  has  been  demonstrated,  nor  is 
it   a\van»   that    any   authority   claims   that   in   health  or  under 


Tnivcrsity  of  the  State  of  New  York.  High  School  Dep't  Bui.  17.    Oct 
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ordinary  circumstances,  alcohol  is  an  economical  food,  whether  for 
the  production  of  heat  or  for  the  protection  of  fat  or  proteid. 

4  As  a  matter  of  fact,  the  average  man  in  health  and  under  ordi- 
nary circumstances  disregards  these  possible  r61es  of  alcohol  and 
takes  it  because  of  its  flavor  or  because  he  finds  it  conducive  to 
his  personal  comfoii:  or  to  good  fellowship. 

5  Your  committee  believes  that  spiHts  should  never  be  used  as 
beverages  unless  largely  diluted,  and  that  alcohol  in  any  form 
should  be  taken  only  at  meals  and  after  the  work  of  the  day  is 
done. 

6  Youths,  say  under  21,  should  abstain  altogether  from  alcohol, 
excepting  under  specific  medical  advice.^ 


'The  importance  of  this  matter  and  the  natural  indisposition  of  youths 
to  refrain  from  what  is  permitted  their  elders  lead  tlie  committee  to  state 
the  pounds  of  their  recommendation  categorically  as  follows : 

1  ^lost  parents  prefer  that  their  sons  should  abstain  till  of  age. 

2  Several  collejare  presidents  have  advised  their  students  to  abstain. 

;i  Among  tlK>sc  who  hold  very  liberal  views  as  to  the  use  of  wine  by 
adults,  an  experienced  physician  and  an  expert  investigator  of  the  whole 
subject  wrote,  respectively,  as  follows :  "  I  exhort  all  young  people  in  health 
not  to  adopt  the  practice  of  drinicing  wine."  Dr  James  Jackson  "  For 
youtlis.  say  under  25,  the  proper  rule  is  either  no  alcohol  or  very  Uttle 
indeed."     F.  E,  Antsie 

4  Analogous  restrictions  based  on  age  are  commonly  recognized.  The 
infant  takes  no  solid  food ;  the  child  retires  early ;  the  boy  is  spared  severe 
labor;  the  responsibilities  of  marriage,  of  society  and  of  political  life  are 
posti)oned  till  a  certain  development  of  body  and  mind  has  been  attained. 
Is  it  not  then  prudent  for  tlie  youth  to  defer  the  use  of  so  potent  an  agent 
as  alcohol  at  least  till  his  majority  is  reached? 

5  Seldom,  if  ever,  is  tliere  at  the  outset  a  real  liking  for  the  taste  of 
alcoliolic  beverages;  on  the  conti'ary,  their  use  is  counuonly  begun  in 
thoughtless  imitation  of  older  persons  or  of  foreigners ;  an  unworthy  motive 
for  doing  anything  of  doubtful  utility. 

<j  Comparatively  few  students  live  at  home  or  take  their  meals  at  private 
clubs.  At  school  and  college  boarding  tables  alcoholic  bcjverages  are  seldom 
served :  consetiuently  they  are  likely  to  be  used,  if  at  all,  at  saloons,  where 
the  other  conditions  aix*  more  or  loss  undosirahle.  and  with  little  or  no 
ac-conjpanying  food.  It  is  universally  admitted  that  both  the  local  and  the 
general  effects  of  alcohol  are  most  pronounce<l  when  taken  on  an  empty 
stomach. 

7  To  gain  or  hold  i>laces  on  athletic  teams  abstinence  is  generally  re- 
quired. Even  German  cori>s  students  are  beginning  to  rcK?ognize  the  incom- 
patibility of  excessive  l>eor  drinking  with  proficiency  in  fencing. 

8  The  foundations  of  inebriety  are  commonly  laid  early.  C  L.  Dana 
found  that  of  210  inebriates  nearly  all  began  to  drink  before  30,  and  about 
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Even  if  we  admit,  as  we  should,  everything  favorable  that  can 
be  truthfully  said  about  alcohol,  that  in  many  cases  it  adds  to 
the  pleasure  of  life;  that  it  may  aid  the  sick;  and  that  millions  of 
adults  use  it  in  some  quantity  for  many  years  without  demons- 
trable harm ;  we  still  have  ample  I'easons  why  the  young  should 
abstain  from  it.  We  say  the  young,  because  it  is  the  young  with 
whom  as  teachers  we  have  to  deal.  It  is  agreed  that  alcohol  in 
any  form  or  quantity  is  not  necessary  or  useful  to  the  growing  boj 
or  girl;  that  with  many,  though  not  all,  persons  the  use  even  of 
small  quantities  develops  an  appetite  for  liquor  which  leads  to 
excessive  drinking,  physical  and  moral  degradation,  crime  and 
untold  misery.  Till  he  has  tried  it  no  one  can  be  sure  whether  he 
can  control  his  appetite  or  not.  When  he  has  ascertained  the  fact 
it  is  often  too  late.  The  child  should  be  taught  to  avoid  alcohol 
because  it  is  dangerous  to  him.  The  only  certain  safety  for  the 
young  lies  in  total  abstinence. 

D     FHYSIOLOOIO  EFFECTS  OF  TOBACCO 

While  the  literature  of  tobacco  is  voluminous,  it  contains  very 
little  of  scientific  value.  Experimental  research  on  tobacco, 
comparable  to  that  of  Abel  and  Atwater  on  alcohol,  has  not  heen 
carried  on,  to  our  knowledge,  either  in  America  or  Europe.  The 
facts  which  we  have  thought  worthy  of  consideration  have  been 
derived  principally  from  (1)  standard  works  on  pharmacolog} : 
(2)  experience  of  physicians  and  users  of  tobacco;  (3)  results  of 
i*esearch,  as  given  in  a  limited  number  of  papers. 

Tobacco  contains  an  alkaloid,  nicotin,  on  which  its  phj'siologic 
ofrects  mainly  dei)eud.  When  smoked,  other  products  more  or  less 
jjoisonons  are  furined,  amonji:  which  are  carbon  monoxid,  carbon 
dioxid  and  i)yri(lin.     It  has  l>(H,'n  claimed  that  the  characteristic 


two  thirds  Ix^iorp  LN>.     Mnlintl  h'aon!,  July  27,  1901;  Quarterly  Journal  of 

InrhrUtij,  Orl.  IIHH 

I>  Y(Hiih  is  the  a^(»  of  ix'ril :  tomptatioii.s  abound  without;  appetibes  and 
pas<i(Mis  arc  f(M's  wiiliin;  of  all  jxtIoiIs  of  life,  in  this  should  a  man  be 
t'ViT  "on  i^uard."  and  i>n)((H'tod  by  the  community. 

lo  Ilabiis  arc  mcst  readily  and  lirnily  c'Stablished  in  youth.  Of  all  tbe 
must  vahiaidc  is  (he  haldt  of  sclf-(^»ntn>l.  "Tbe  world  belongs  to  tbose 
who  <'an  i-onirol  themselves":  hut  the  mau  who  uses  alcohol  in  excess 
ric\'er  can  do  thai. 
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effects  of  tobacco  snH>king  are  due  to  these  by-products  and  not 
to  the  nicotin  itself;  but  this  view  does  not  receive  the  sanction 
of  some  of  the  best  authorities.^  When  absoT*bed  into  the  body 
nicotin  acts,  at  first,  as  a  brief  stimulant  of  the  nervous,  circu- 
latory and  respiratory  systems.  This  stimulation  is  followed  by 
a  marked  depressant  action.  In  concentrated  form  it  is  a  power- 
ful poison,  60  mg.  (.924  grain)  being  a  fatal  dose  for  a  man.  If 
inhaled  as  smoke,  not  more  than  1^  of  the  nicotin  in  the  tobacco 
is  utilized. 

At  first  the  use  of  tobacco  generally  induces  dizziness,  nausea, 
vomiting  and  more  or  less  prostration.  After  a  few  trials,  how- 
ever, the  body  becomes  accustomed  to  its  use,  and  tolerates  it  or 
even  <lemands  it.  In  fact,  with  many  persons,  the  habitual  use 
of  tobacco  creates  a  craving  for  it  which  the  user  finds  verj- 
difficult  to  resist.  Toleration  once  established,  smoking  in  moder- 
ation produces  no  unfavorable  symptoms  on  adults,  but  on  the 
contrary-  agreeable  sensations.  "  There  appears  to  be  a  certain 
I'opose,  which,  whilst  it  neither  directly  aids  nor  hinders  the 
psychic  processes,  leaves  the  mind  free,  and  in  general  raises  the 
user's  enjoyment  of  other  pleasures.  The  experience  of  recent 
campaigns  appears  to  show  that  the  use  of  tobacco  enables  sol- 
diers already  accustomed  to  it  to  endure  greater  hardships."^  On 
the  alimentary  tract  moderate  smoking  is  thought  by  many  to  be 
l)eneficial.  It  produces  an  increased  flow  of  pei)tic  fluids  and 
increas(»8  tlie  powers  of  digestion.^  In  many  cases  also  it  seems 
to  have  the  effect  of  keeping  the  bowels  regular.* 

The  study  of  the  action  of  nicotin  on  the  circulation  is  not  as 
easy  as  the  study  of  its  action  on  other  portions  of  the  organism. 
This  is  because  the  di-ug  has  totally  opposite  eflects  if  given  in 
large  or  small  doses.  Thus,  large  doses  of  nicotin  paralyze  the 
vagus  nerve,  smaller  doses  stimulate  it,  and  still  smaller  dos<»s 
seems  to  have  but  little,  if  any,  effcH't  on  it." 


^Sollnian,  T.     Text-book  of  Plmrinacolopy.     Pliila.  1001.     p.28o. 

=( Phlla.  1901.     W.  P.  Saunders,     p.287. 

^Seaver,  Jay  W.     Arena.      Fe!».  1S07. 

♦  Sollinan,  T.     Text-book  of  Plinrniacolopy.     Pliila.  1001.     p/2aS.      • 
"'Hare.  II.  A.     Use  of  Tobacco.     Pliila.  ISS.-*.     \).?A.     (Prize  essay  of  lUunh* 
Island  Me<Ucal  Society) 
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Smoking  when  carried  to  excess  may  produce  the  '•  tobacco 
heart/'  characterized  by  irregularity  of  action  with  occasional 
intermission  of  beats.  This  condition  usually  ceases  when  smok- 
ing is  discontinued.  It  is  also  probable  that  defective  vision  may 
arise  from  the  same  cause.^  Insomnia,  general  feebleness  and 
lack  of  coordination  of  muscles  are  also  attributed  to  inordinate 
use  of  tobacco. 

The  possible  beneficial  i-esults  that  follow  the  use  of  tobacco  are 
summed  up  by  Dr  Norman  Kerr^  as  follows: 

Concentration  of  thought,  mental  satisfaction,  protection 
against  infection,  and  domestic  happiness.  There  are  per- 
sons so  constituted  that  the  intellectual  powers  I'equire  to  be 
ari-ested  and  concentrated  before  any  definite  intellectual  eflfort 
can  be  entered  on.  To  such  pereons  tobacco  smoking  has  proved 
invaluable,  the  advantages  far  outweighing  the  disadvantages. 
No  other  substance,  narcotic  ot  anesthetic,  is  yet  known  which 
would  serve  the  purpose  and  do  so  little  damage.  Were  tobacco 
not  known  the  idios.^-ncrasies  of  such  individuals  would  interfere 
with  the  achievement  and  excellence  of  their  work.  All  with 
whom  tobacco  does  not  disagree  realize  fully  the  pleasure  and 
mental  satisfaction  afforded  by  smoking.  No  language  can  accu- 
rately describe  the  comfort  enjoyed  from  a  pipe  when  one  is 
exposed  to  severe  weather  in  \he  trenches  or  the  power  it  has  to 
stay  the  stomach-ci*ave  for  food  when  no  food  is  to  be  had;  and 
the  action  of  tobacco  under  such  circumstances  can  not  be  con- 
sidered harmful. 

Though  the  writer  (Norman  Kerr,  London)  has  not  used  tobacco 
in  any  form  for  many  years  and  though  he  is  strenuously  opposed 
to  its  ordinary  use,  he  would  not  think  of  going  through  a  yellow 
fever  ward,  unless  after  a  full  meal,  without  a  lighted  pipe  or 
cigar,  or  cigarette  in  his  mouth. 

Then  there  are  many  persons,  cultured  and  uncultured,  but 
especially  the  former,  who  after  an  exhausting  day's  work  with 
head  or  hands  ai'e  so  worn  out  and  irritable  that  everything 
apr)ears  wrong  from  the  cooking  of  food  to  the  playfulness  of 


^  A  clii-oiiii;  n'trobiilliar  iKMiiitis  may  arise  from  a  variety  of  causes,  chief 
of  wliich  is  the  abiiso  of  tobacco.  Tho  victim  usually  comes  early  to  the 
physir-ian  coin[>iniiiiii^  of  some  loss  of  sight  with  posBibly  a  slight  cloudineM 
ol)s<nriiij:  vision.  In  siicli  cases  the  ophthalmoscope  reveals  no  signs  of  a 
si>ocial  patliolo«xical  state,  and  normal  vision  soon  retonis  on  the  diseootlntt- 
anco  of  th(^  use  of  to])acc(>.  Nichard  lUlis  3/J).,  Med.  Record,  Sep.  26,  ISfft 
Twentieth  Century  Practice.     N.  Y.  1895.     p.llO-11.  ' 
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-children,  but  who  when  they  have  had  a  smoke  are  pleased  with 
themselves  and  all  the  world  beside. 

.  Notwithstanding  all  that  has  just  been  urged  in  exculpation  of 
tobacco  as  an  inebriating  factor,  the  broad  fact  remains  that  it 
is  a  potent  poison,  the  general  tendency  of  which  is  to  debilitate 
the  sv-stem,  stunt  growth,  an<i  deprave  function,  that  it  can  not 
be  indulged  in  except  at  a  certain  risk,  especially  by  the  young, 
and  that  general  abstinence  from  it  would  greatly  promote  the 
health  and  vigor  of  the  population  at  large. 

Data  based  on  experiments  either  on  man  or  the  lower  animals 
are  almost  entirely  wanting  and  such  as  are  available  are  of  little 
scientific  importance.  The  few  investigations  of  which  your  com- 
mittee has  record  have  been  along  the  line  of  growth  and  develop- 
ment. Jay  W.  Seaver  M.D.,  physical  director  at  Yale  University, 
has  published^  the  results  of  measurements  of  students  in  the  Yale 
^mnasium  for  9  years.  He  finds  that  smokers  are  inferior  to 
nonsmokers  in  size  and  in  every  other  respect  physically  except 
weight.  In  hight  the  nonsmokers  averaged  7  millimeters 
greater,  and  in  lung  capacity  80  cubic  centimeters  more  than  the 
smokers.  The  latter,  however,  exceeded  the  former  in  weight  by 
1.4  kilos.    Dr  Seaver  says: 

For  purposes  of  comparison  the  men  comprising  a  class  in  Yale 
have  been  divided  into  three  groups.  The  first  is  made  up  of  those 
who  do  not  use  tobacco  in  any  form;  the  second  consists  of  those 
who  have  used  it  regularly  for  at  least  a  year  of  the  college  course; 
the  third  group  includes  the  irregular  users.  A  compilation  of 
the  anthropometric  data  on  this  basis  shows  that  during  the  period 
of  undergraduate  life,  which  is  essentially  3V1»  yeai-s,  the  first 
group  grows  in  weight  IQA^  more  than  the  second,  and  C.C;^  more 
than  the  third.  In  hight  the  first  group  grows  24;^  more  than  the 
second  and  11}<  more  than  the  third;  in  girth  of  chest  the  first 
group  grows  26.7j^  more  than  the  second,  and  22,^^  more  than  the 
third;  in  capacity  of  lungs  the  first  group  gains  77;^  more  than 
the  second,  and  49.5;^  more  than  the  third. 

These  results  are  essentially  the  same  as  those  obtained  by 
Dr  E.  Hitchcock  of  Amherst  College,  who  observed  a  similar 
group  of  young  men  in  a  manner  entirely  independent.     He  says: 

In  separating  the  smokers  from  the  nonsmokers,  it  appears  that 


u 


^Medical  Examiner  and  Practitioner,  June  1902,  p.375-77;  and  also  Arena, 
Feb.  1897. 
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in  the  item  of  weiglit,  the  nonsniokers  have  increased  24^  more 
than  the  smokere;  in  gro>\'th  in  hight  they  have  surpassed  ihem 
37;^,  and  in  cliest  girth  42;^.  And  in  lung  capacity  thei*e  is  a  differ- 
ence of  8.36  cubic  inches  (this  is  about  7o;ib)  in  favcn*  of  the  non- 
smokers,  which  is  3'*  of  the  total  average  lung  capacity  of  the 
class/* 

I  do  not  know  how  we  can  compare  the  work  of  the  users  of 
tobacco  with  that  of  the  nonusei's  in  mental  lines  as  we  can  in 
physical  lines.  I  can  tell  you  absolutely  whether  a  man  has 
gained  a  pound  in  weight  dining  the  year,  but  I  can  not  tell  yon 
by  any  such  delinite  means  the  mental  pi'ogress  that  has  gone  on 
in  that  time.  We  must  always  be  exceedingly  careful  in  handling 
statistics  of  the  mental  process.  Out  of  our  highest  scholarship 
men  only  a  very  small  i)ercentage  (about  5)  use  tobacco,  while  of 
the  men  who  do  not  get  appointments  over  (iO'S^  are  tobacco  users. 
But  this  do(»s  not  mean  that  mental  decrepitude  follows  the  use 
of  tobacco,  for  we  mav  I'ead  the  i-esults  in  another  wav,  viz.  the 
kind  of  mind  that  permits  its  possessor  to  become  addicted  to  a 
habit  that  is  primarily  offensive  and  deteriorating  is  the  kind  of 
mind  that  will  be  graded  low  on  general  intellectual  tests. 

Dr  W.  P.  Lombard  of  the  TJnivei-sity  of  Michigan  conducted  a 
series  of  experiments  which  seem  to  prove  that  tobacco  sraokin«: 
lowers  the  voluntary  working  power  of  the  human  muscle.^  His 
work  was  done  with  the  ergograph.  The  result  of  33  voluntary 
muscle  contractions  gave  before  smoking  44.8  kgm,  after  smok- 
ing 24.2  kgm.  This  decrease  in  muscular  power  was  not  accom- 
panied by  any  compensating  duration  of  working  abilit}'. 

Whatever  dilferenc^^  of  opinion  there  may  be  regarding  the 
effect  of  tobacco  on  adults — and  much  difference  of  opinion 
exists — there  is  almost  complete  agreement  among  those  be^t 
(lualifjc^l  to  know  that  the  use  of  tobacco  is  in  a  high  degree  harm- 
ful to  children  and  youths.  PhA^icians,  teachers  and  others  who 
have  much  to  do  with  boys  very  generally  remaTk  that  those  who 
begin  to  smoke  at  an  early  age  very  seldom  amount  to  much. 
Andrew  1).  White,  former  president  of  Cornell  University,  happilv 
sums  up  the  matter  as  follows: 

I  never  knew  a  student  to  smoke  cigarettes  who  did  not  disap- 
point (^\])(M•tations,  or  to  use  our  expressive  vernacular,  **  kinder 
j»eter  out.'-     T  have  watched  this  class  of  men  for  30  years,  and 


Mounial  of  riivsi<>lt)jj:v.     1S1>2.     13:l-.'')8. 
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can  not  recall  an  exception  to  this  rule.  Cigarette  smoking  serves 
not  only  to  weaken  a  young  man's  body,  but  to  undermine  his  will 
and  to  weaken  his  ambition.  In  colleges  having  a  large  percent- 
age of  these  futile  iiersonages  they  too  often  give  the  student  tone; 
they  set  the  fashion ;  the  fashion  of  overexpenditure,  of  careless- 
ness as  to  the  real  aim  and  glory  of  college  life.  Cornell  Suriy 
Nov.  11,  1891 

We  believe,  therefore,  that  the  probable  effects  of  tobacco  on 
growth,  .physical  development  and  character  as  indicated  above 
may  profitably  form  a  part  of  school  instruction  in  hygiene,  and 
that  the  influence  of  both  teachers  and  parents  should  be  exerted 
in  every  practicable  way  to  prevent  the  use  of  tobacco  by  the 
young.  The  laws  against  selling  tobacco  to  boys  should  be  heart- 
ily supported  and  the  formation  of  anticigarette  leagues  encour- 
aged. The  known  facts  regarding  the  effects  of  tobacco  on  adults, 
except  when  it  is  used  to  excess,  are  in  our  opinion  insufficient  at 
present  to  form  a  basis  for  any  scientific  dictum.^ 

E    TEACHERS  AND  THE  NEW  YORK  STATE  LAW 

In  the  public  schools  of  the  State  of  New  York  there  are  more 
than  I5*J,000  teachers.  For  its  size  there  probably  exists  no  more 
intelligent,  moral,  or  temperate  body.  Many  of  these  teachers  are 
active  members  of  temjierance  organizations.  They  sustain  a 
closer  relation  to  the  child  than  any  one  excepting  its  parents. 
Too  often,  indeed,  the  teacher's  is  the  only  good  influence  under 
which  the  child  is  ever  brought.  The  teacher  has  the  pupil  in 
hand  when  the  foundations  of  character  are  being  laid,  and  is 
keenly  alive  to  his  res]ionsibilities.  He  is  predisposed  to  favor 
anything  tending  to  the  better  ])hysi(al,  mental  or  moral  welfare 
of  his  charge. 

Yet  we  have  reason  to  bi^lieve  that  of  this  large  body  of  earnest, 
intelligent  and  temperate  educators,  the  majority  are  not  in  syra- 
I^athy  with  the  present  scheme  of  "  temperance  instiniction  "  or 
with  the  state  law  controlling  it.  Furthermore,  we  believe  the 
fault  is  not  with  the  teachers. 


'The  ethical  aspect  of  smokinjj  is  important  but  tlio  cuuiuiittee  deter- 
mined not  to  include  it  in  tlio  present  report. 
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Briefly  stated,  the  teachers'  side  of  the  case  is  this :  the  text- 
book in  the  child's  hands  contains  matter  which  the  teacher  re- 
gards as  ill-arranged,  partizan,  exaggerated,  or  inaccurate.  He 
must  therefore  either  do  violence  to  his  own  convictions  by  teach- 
ing what  he  does  not  believe,  or  impair  the  pupil's  confidence  by 
showing  that  the  book  contains  unwarranted  statements  and 
views.  It  is  as  if  the  law  enjoined  the  use  of  a  catholic  textbook 
in  a  protestant  school,  or  a  protestant  textbook  in  a  catholic 
school. 

Again,  it  is  the  teacher's  business  to  understand  the  mind  of  the 
child  and  to  adapt  his  instruction  to  it  in  such  a  way  that  knowl- 
edge may  be  assimilated.  To  thus^  adapt  it  he -must  have  freedom 
of  action.  This  the  law  prevents  by  prescribing  not  only  the 
amount  of  instruction  but  the  connection  and  manner  in  which 
it  shall  be  imparted.  No  such  restriction  is  placed  on  any  other 
professional  man ;  no  other  professional  man  would  submit  to  it. 
A  law  which  should  specify  for  the  physician  the  kind  of  medicine 
and  the  number  of  doses  he  should  give,  or  the  number  of  profes- 
sional visits  he  should  make,  would  encounter  prompt  and 
merited  opposition.  What  we  actually  do  is  to  put  the  case  in 
his  hands  and  trust  him  to  produce  the  best  results  of  which  his 
knowledge  and  skill  are  capable.  So,  also,  when  we  employ  a 
lawyer  we  state  the  conditions  and  leave  the  management  of  the 
case  to  his  superior  judgment.  The  teachers  of  this  State  properly 
ask  that  to  them  be  accorded  the  courtesy  and  consideration  shown 
the  members  of  other  professions. 

So  far  from  this  being  the  case,  the  teachers  at  large  have  been 
ignored  or  overruled  in  the  framing  of  temperance  legislation. 
Science  and  education  have  been  subordinated  to  a  propaganda, 
and  the  naturally  interesting  study  of  human  physiology  in  the 
public  schools  has  been  converted  into  the  disproportioned  and 
unattractive  vehicle  of  a  special  reform. 

As  the  result  of  the  antagonism  thus  aroused  there  exists  the 
curious  and  regrettable  anomaly  of  two  bodies  of  earnest  people, 
each  desirous  of  guarding  the  young  against  intemperance,  at 
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variance  with  each  other  and  thus  delaying  the  object  for  which 
both  are  striving.  This  condition  of  things  should  not  be  allowed 
to  continue.  The  organizations  specially  interested  in  temperance 
education,  and  the  teachers  without  whose  aid  nothing  can  be 
satisfactorily  accomplished,  should  get  together,  ascertain  what 
ground  of  belief  they  have  in  common,  and  work  together  on  tliat 
ground  in  the  public  schools,  leaving  disputed  questions  to  be 
settled  elsewhere.  In  the  public  schools  should  be  taught  only 
those  facts  and  opinions  which  can  not  be  controverted. 

With  the  nonessentials  omitted  much  more  work  can  be  done,  and 
done  better.  The  matter  relating  to  alcohol  and  narcotics  which 
is  now  taught  throughout  the  entire  course  can  be  taught  just  as 
thoroughly  and  with  added  interest  in  half  the  time  now  con- 
sumed. The  teacher  should  have  perfect  freedom  as  to  method. 
He  should  not  be  required  to  discuss  the  effects  of  alcohol  or 
other  substances  in  connection  with  each  function  or  system  of 
organs.  If  he  can  teach  better  with  the  text,  let  him  teach  that 
way.  If  he  can  teach  better  without  it  he  should  be  free  to  do  so. 
He  should  be  allowed  to  exercise  his  judgment  in  this  as  in  other 
studies,  as  to  whether  the  pupil  understands  it  and  may  safely 
discontinue  it.  Comprehension  of  the  subject  and  not  number  of 
lessons  should  be  the  standard  of  graduation  from  it.  Thus  the 
pupil  will  be  freed  from  the  senseless  repetition  that  makes  jin 
otherwise  pleasant  study  hateful.  To  render  these  chauj^is  jiossi 
ble  our  state  law  should  be  amended,  and  all  Interested  in  true 
temperance  should  lend  their  influence  to  that  end. 

F    THE  CONNECTICUT  LAW 

In  its  preliminary  report  your  connnittee  said:^  *' We  are 
interested  in  the  recent  changes  effected  in  the  law  in  the*  state  of 
Connei-ticut,  and  look  with  favor  on  its  prescMit  provisions,  hut. 
before  recommending  similar  sj»e<ifie  changes  in  our  law,  we  dcM'in 
it  wise  to  allow  a  reasonable  time  to  elaps(»  for  observation  of  th(* 
working  and  results  of  that  hiw.'' 


^8ee  University  of  the  State  of  New  York.    High  School  Bui.  17,  p.TGl. 
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Tlie  Connecticut  law  reads  as  follows : 

Act  approved  May  29, 1901.    Public  Acts,  1901,  ch.  81 

§  1  The  effects  of  alcohol  and  narcotics  on  health,  and  especially 
on  character,  sliall  be  taught  in  connection  with  hygiene,  as  a 
rejj^uhir  branch  of  study,  to  all  pupils  above  the  third  grade  in  all 
«j;raded  public  schools,  except  public  high  schools. 

§  2  Suitable  lextbooks  of  physiology  and  hygiene,  which  explain 
the  ellects  of  alcohol  and  narcotics  on  the  human  system,  shall  be 
used  in  gra<les  above  the  fifth  in  all  graded  public  schools,  except 
public  high  schools. 

i5  [\  Tli(»  juovisions  of  sections  1  and  2  of  this  act  shall  apply, 
in  ungraded  jiublic  schools,  to  classes  corresponding  to  the  grades 
designated  in  said  sections. 

§  4  All  normal  sch(K)ls  and  teachers  training  schools  shall  give 
instruction  in  the  subjects  i>rescribed  in  section  1  of  this  act,  and 
in  the  best  methods  of  teaching  such  subjects. 

ij  5  No  certificate  to  teach  in  grades  above  the  third  shall  he 
granted  to  any  p(»rs(ui  who  has  not  passed  a  satisfactory  examina- 
tion in  the  subjects  prescribed  in  section  1  of  this  act. 

^  ()  if  it  shall  be  satisfactorily  proven  to  the  comptroller  that 
any  town  or  district,  having  pupils  above  the  third  grade,  has 
failed  to  meet  the  rcipiirements  of  this  act,  such  failure  shall  l>e 
(hMMiied  suHirient  cause  for  withholding,  in  whole  or  part:  school 
dividends  which  such  town  or  district  would  be  entitled  to  receive. 

§  7  Chapter  clvii  of  the  Public  Acts  of  1893,  and  section??  21(M) 
and  2141  of  the  General  Statutes,  are  hereby  repealed. 

To  ascertain  the  practical  working  of  this  law  which  became 
operative  Sc|).  1,  11)02,  the  following  circular  letter  was  sent  to 
the  su|»ciintcndents  of  schools  in  nine  of  the  larger  cities  of  Con- 
nect icul.     That  ])art  of  their  answers  beairing  on  the  questions  is 

<nven  below :  t>  i«  »     -x'  -t/     «       ^n    ^n/i-» 

"^  Buffalo  A.  y.^  Sep.  29,  1903 

|)i:au  sik  :  The  Xew  York  State  Science  Teachers  Association  is 

\M)\v  cndcavorini:-  to  s(m  ure  a  more  nitional  law  reganiing  the 

hNicliinir  of  sliiiuilants   and    nannitics  in  our  common*  schools. 

Knowing  that  you  are  working  under  the  action  of  a  new  and  less 

sireniums  act,  I  take  (he  liberty  of  inquiring  whether  the  new  law 

is  more,  or  less,  satisfactory  than  the  old  and  in  what  resi>«'ts. 

How  docs  it  alfrct  n  suits?     Do  you  see  any  change  in  the  attitude 

of  teaclurs  or  |)ii|>ils  towai'd  the  subject?    Does  your  exj^eriewe 

suggest  any  further  moditication  by  which  the  present  Connecticut 

law  could  be  imj)roved? 

Very  truly  yours 

[SignM]        I.  P.  Bishop 

/•resident  ?itatc  Scxeuce  Tewi\v«r%  AMOOJotJon 
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1  The  Connecticut  law  to  whic^h  you  refer  has  gi-eatly  modified 
the  attitude  of  superintendents,  principals  and  teachers  toward 
the  teaching  of  socalled  temiieranoe  physiology  ...  As 
evidence  of  the  improved  attitude  of  school  p(iOi)le  toward  the  sub- 
ject I  will  state  that  thefife  have  been  frequent  calls  throughout 
the  state  for  lectures  and  illustrative  lessons  on  subject-matter 
and  methods  of  physiological  instruction.  Our  state  normal 
schools,  more  esjjecially  those  at  New  Britain  and  Willimantic, 
both  of  which  had  before  1900  ignored  the  subject  and  the  law,  are 
now  giving  the  subject  serious  attention.  The  temperance  people 
count  this  a  great  gain. 

1  know  of  no  respect  in  which  the  Connecticut  Law  should  be 
changed  nor  have  I  heard  any  suggestion  on  that  point.  As  far  as 
I  am  aware,  the  school  people  and  the  temperance  i)eople  are 
satisfied  to  let  the  present  law  stand. 

2  I  think  that  the  new  law  regarding  the  teaching  of  temper- 
ance physiology  is  working  as  well,  certainly,  as  the  old  one. 

3  It  is  a  great  improvement  over  the  old  one.  It  does  not 
demand  the  impossible  as  the  old  law  did  in  recpiiring  reading 
book  instruction  on  the  subject  in  the  kindergarten  and  primary- 
grades.  It  gives  a  more  rational  apportionment  of  the  time  to 
be  given  to  the  oral  and  textbook  instruction.  It  commands  the 
respect  of  the  teacher  in  a  much  greater  degree  than  the  old  law 
did  as  it  makes  the  study  of  hygiene  the  basis  for  temperance 
instruction.  It  has  driven  the  untruthful  and  unscientific  text- 
book from  the  Connecticut  market.  It  has  stimulated  ihi}^  making 
of  better  textbooks  on  the  subject. 

I  have  no  modifications  to  suggest  to  the  present  law.  If  we 
must  have  one,  the  present  Connecticut  Law  is  all  right  as  far  as 
I  know.  Our  teachers  are  interested  in  the  subject  and  would 
teach  it  to  the  best  of  their  ability  without  law.  Drawing,  his- 
tory, literature,  and  manual  training  have  never  been  legislated 
into  out  curriculum. 

4  The  law  is  the  best  that  I  know  of  and  there  is  no  reason 
why  it  should  not  be  a  success  if  the  teachers  will  do  their  part. 
As  yet  I  have  not  seen  finy  change  in  the  attitude  of  teachers  or 
pupils  toward  the  subject,  but  in  time  there  must  ix».  The  law 
is  such  an  advance  over  the  old  one  that  I  expect  to  see  an  entire 
change  in  the  attitude  of  teachers  and  pupils  toward  this  im- 
portant subject.  I  expect  also  to  see  a  much  better  siM-ies  of  text- 
books published  than  we  have  had  during  the  past. 

5  I  believe  that  the  present  law  is  bettei*  than  the  ohl  hiw.  I 
believe  that  it  would  be  still  better  if  teachers  could  l)e  left  to 
themselves  in  regard  to  when  and  how  much  of  the  temperance 
idea  should  be  introduced  into  school  work.     A  law  requiring 
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formal  instructions  in  temperance  and  morals  is  of  doubtful 
utility. 

G  Our  law  was  prepared  with  muck  care  and  after  thorough 
discussion  and  works  to  our  satisfaction  so  far.  We  consider  the 
change  a  decided  benefit  so  far  as  the  impressions  on  the  child's 
mind  are  concerned.  My  worst  trouble  has  been  to  get  hold  of 
the  right  textbook  on  the  subject. 

7  The  present  Connecticut  law  is  very  satisfactory.  I  am 
unable  to  make  comparison  since  the  only  effect  it  has  had  on  our 
work  is  to  remove  compulsory  instruction  from  the  first  three 
grades. 

8  We  find  conditions  in  respect  to  the  teaching  of  physiology, 
and  especially  the  effects  of  stimulants  and  narcotics^  changed 
for  the  better  under  the  new  law.  This  change  for  the  better  is 
brought  about  partly  through  the  fact  that  we  no  longer  have  to 
begin  to  teach  with  a  textbook  in  the  hands  of  childi*en  in  so  low 
a  grade  as  formerly.  The  original  law  was,  in  my  judgment, 
absurd  in  that  it  required  the  placing  of  a  textbook  in  ph^-siol- 
ogy — with  the  due  amount  of  space  given  to  the  treatment  of 
stimulants  and  narcotics — in  the  hands  of  children  having  no 
textbooks  in  any  other  subjects.  We  now  place  books  in  this 
subject  in  the  bauds  of  the  child*ren  in  the  fifth  grade,  that  is, 
the  fifth  year  in  school.  The  teachers,  and  so  far  as  1  know,  the 
pupils,  are  much  pleased  at  the  change  and  I  am  confident  that 
the  merit  and  ctticieucy  of  the  work  have  been  improved. 

9  Keplying  to  your  letter  of  recent  date  will  say  that  we  have 
l)eeu  working  under  the  new  law  concerning  stimulants  and  nar- 
cotics for  one  year.  In  my  judgment  the  law  is  very  much  more 
satisfactory  than  the  preceding  one,  for  the  following  reasons. 
More  liberty  is  allowed  in  the  use  of  textbooks.  We  shall  be 
able  to  supply  ourselves  with  textbooks  that  do  not  make  over- 
statements and  leave  wrong  impressions  upon  the  mind.  There 
is  larger  latitude  given  the  teachers  in  their  work. 

1  believe  that  teachers  are  better  pleased  with  the  present  law 
than  with  the  old  one,  for  the  reason  that,  in  the  lower  grades, 
not  nearly  as  much  is  required  of  them.  I  do  not  think  any  fur- 
Ihci'  modification  of  the  i)resent  law  is  needed  although  we  shall 
have  to  suniiuer  and  winter  with  it  two  or  three  years  to  determine 
that  positively.  So  far  as  results  gained  are  concerned  it  is  very 
much  too  earlv  to  decide. 

1  question  vm*  much  whether  our  temperance  friends  will  fully 
realize  the  i-esults  that  they  have  anticipated  from  any  law;  still 
we  can  but  hope  that  impressions  will  be  made  that  will  influence 
for  good  all  future  life. 

I  am  perfectly  satisfied  with  the  present  law  bo  far  as  I  have 
observed  it. 
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The  extracts  quoted  above  confirm  your  committee  in  the 
favorable  opinion  of  the  Connecticut  law  expressed  in  our  pre- 
liminary report- 

This  law  was  passed  after  meeting  the  approval  of  the  Con- 
necticut temperance  organizations  and  educational  authorities. 
Why  should  not  similar  cooperation  be  practicable  in  the  State 
of  New  York  ? 

G    APPENDIX 

Uodifications  of  the  preliminary  report  of  1901 

1  FothergilFs  Practitioner's  Handbook  of  Treatment  was 
quoted  on  p.  746  and  747.  The  quotation  is  correct;  likewise  the 
year  of  publication.  But,  through  inadvertence  in  writing  and 
proof  reading,  the  edition  is  said  to  be  the  11th  instead  of  the  4th ; 
the  number  688  designates  the  number  of  pages  in  the  volume;  the 
passage  quoted  on  p.  746  is  from  p.  34 ;  and  the  title  should  have 
included  the  information  that  this  edition  has  been  "  edited  and 
in  great  part  rewritten  by  Murrell." 

2  On  p.  747  respecting  the  textbook  of  Steele  it  was  shown  ex- 
perimentally as  early  as  1870  that  alcohol  is  largely  oxidized  in 
the  body-  Subsequent  experiments  in  1875  and  1883  confirmed 
this  fact  beyond  reasonable  doubt.  Steele's  Hygienic  Physiology 
written  in  1884  teaches  that  alcohol  is  eliminated  unchanged  from 
the  body  without  oxidation.  In  1889,  14  years  after  the  nearly 
complete  oxidation  of  alcohol  in  the  body  had  been  conclusively 
proved  (1875),  the  book  received  the  indorsement  of  the  Woman's 
Christian  Temperance  Union  and  bore  this  indorsement  without 
alteration  of  the  objectionable  statement  till  1900.  We  are  cred- 
ibly informed  that  the  change,  conceding  the  partial  oxidation  of 
alcohol  in  the  body  was  made  in  1900,  but  have  not  found  it  in 
any  edition  earlier  than  the  one  having  date  of  1901.  The  edition 
of  that  year  concedes  the  partial  oxidation  of  alcohol  in  the  body. 
When  our  preliminary  report  was  issued,  Dec.  28, 1901,  the  change 
had  not  been  brought  to  our  attention. 

At  the  time  of  its  indorsement  by  the  Woman's  Christian  Tem- 
perance Union  and  for  several  years  after,  Steele's  textbook  was 
probably  more  widely  used  in  New  York  State  than  any  other 
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school  physiology.    The  erroneous  statement,  therefore,  through 
its  indorsement,  secured  extensive  dissemination  and  credence. 

3  On  p.  758,  in  the  pi-ehide  to  one  of  the  queries  sent  to  teachers 
by  a  member  of  the  committee,  occurs  the  following:  "  Prof.  At- 
water's  experiments  seem  to  prove  conclusively  that  alcohol  in 
small  quantity  can  be  used  like  sugar,  starch  and  fat  for  gener- 
ating heat  and  muscular  energy."  In  so  far  as  the  committee  as 
a  whole  may  be  held  responsible  for  the  above  it  is  proper  to  say 
that  the  words  "  seem  to  prove  conclusively  "  should  have  been 
"  render  it  probable."  See  Atwater's  guarded  declarations  on  the 
subject  in  Physiological  Aspects  of  the  Liquor  Prohlem,  volume  2, 
pages  269,  278,  279.  On  279  he  states  explicitly  that  proof  of  the 
conversion  of  alcohol  into  muscular  energy  in  no  way  proves  the 
desirability  of  alcohol  for  such  a  purpose. 

4  On  p.  750,  tlie  phrase,  *'  Youths,  say  under  21,  should  abstain 
altogether  from  alcohol,"  has  been  objected  to  as  a  "  specious  plea 
for  moderate  drinking"  after  the  age  named.  We  wish  to  say, 
emi)hatically,  that  nothing  in  that  report,  or  in  the  present,  is 
intended  as  a  genenil  recommendation  that  alcoholic  beverages  be 
used  even  by  adults.  Nor,  particularly,  is  the  reprobation  of  their 
use  by  youths,  say  under  21,  to  be  construed  as  advising  or  even 
condoning  their  use  on  attaining  that  age.  That  age  is  specified 
because  i1  st^enis  best  to  discriminate  between  the  boy  who  should 
not  drink  at  alj  and  the  man  who  in  our  opinion,  may  drink 
under  certain  conditions.  At  21  the  individual  ceases  to  be  an 
infant  or  minor  in  the  eyes  of  the  law;  he  attains  his  majority. 
With  respect  to  alcoholic  beverages  we  believe  he  may  wisely  and 
prudently  continue  to  abstain  at  least  till  of  middle  age. 

Mrs  Cora  Dodson  Graham — In  the  latter  part  of  October  (27) 
the  chairnian  of  your  committee  on  stimulants  and  narcotics, 
invited  me  to  take  part  in  the  discussion  of  the  report  which  his 
connuittco  would  make  at  this  time.  In  my  reply,  after  stating 
that  my  olVhial,  social  and  home  duties  naturally  demanded  much 
time,  1  aiHcptid  the  invitation  on  condition  that  I  had  the  report 
at  least  two  weeks  in  advance  of  the  discussion  so  that  I  might 
work  on  it  as  time  permitted.     You  have  heard  of  the  disadvaiir 
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tages  under  which  his  committee  has  labored,  and  I  think  it  but 
just  to  me  and  the  views  I  present,  to  say  that  not  one  page  of 
the  report  had  been  received  by  me  till  Wednesday  afternoon  of 
last  week,  and  then  but  three  pages,  and  that  not  till  yesterday 
afternoon  at  four  o'clock  five  pages  more  of  the  report.  Since 
the  receipt  of  yesterday's  portion  of  your  committee's  report, 
many  unavoidable  interruptions  have  occurred,  and  as  you  should 
be  generous  with  them,  I  ask  only  the  same  courtesy  for  myself, 
one  of  your  guests  of  the  hour,  in  case  I  should  occupy  a  little 
more  than  my  allotted  time,  as  I  have  not  been  able  to  rewrite 
my  paper  and  bring  it  thus  into  exact  time. 

Tx?t  me  say,  however,  that  the  two  volumes  of  the  subcommittee 
of  the  Committee  of  Fifty  have  been  carefully  read  and  annotated 
by  me,  and  that  I  have  been  thoroughly  familiar  with  the 
Xcw  Century  Physiologies  since  their  publication  two  years  ago, 
and  that  I  heartily  indorse  them.  No  textbook,  on  any  subject, 
has  yet  pleased  every  one. 

As  your  committee  on  stimulants  and  narcotics  base  their  report 
on  the  "  Conclusions  "  of  the  subcommittee's  report  of  the  Com- 
mittee of  Fifty  [1 :  XIX-XXII] — in  fact,  attach  to  them  so  much 
importance  as  to  include  them  as  an  appendix  to  their  own 
report,  I  wish  to  call  your  attention  to  a  few  facts  accessible  to 
any  who  may  study  the  situation. 

The  subcommittee  states  that  its  object  has  been  "  to  ascertain 
the  eflfects  of  the  occasional  or  habitual  use  of  a  moderate  quan- 
tity of  wine,  beer  or  spirits  upon  the  health  and  working  powers 
of  man"  [1:  XIX].  That  was  undoubtedly  one  of  the  reasons 
for  the  investigation  made  and  data  collected,  but  another  reason 
found  on  page  45  [v.  1]  gives  the  underlying  principle  of  the 
origin  of  this  self-appointed  Committee  of  Fifty.  In  speaking  of 
the  failure  "  of  the  attempt "  to  remove  the  study  of  physiology, 
hygiene,  etc.  from  the  Massachusetts  schools,  this  committee  de- 
clares that  "  In  this  struggle  the  Committee  of  Fifty  should  speak 
with  no  uncertain  voice."  Again  this  reason  for  compilation  is 
found  in  some  of  the  responses  received  from  European  authori- 
ties, who  knew  nothing  of  this  phase  of  our  educational  laws. 
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save  what  the  compilers  wrote  them.  Professor  O.  Ton  Voit, 
Munich,  wrote  to  the  committee,  Dec.  11, 1898,  "  You  were  so  kind 
as  to  inform  me  of  a  movement  which  aims  to  calm  the  exagger- 
ated agitation  of  the  temperance  questions,  etc."  Another  writer 
said  [1:  89-90],  "I  was  quite  shocked  when  I  read  in  Hodge's 
letter  which  he  wrote  at  the  request  of  the  Committee  of  Fifty, 
that  in  the  primary  and  middle  grades  every  child  from  6-17  years 
is  instructed  250  hours  in  the  physiology  of  alcohol."  He  had 
been  told  what  was  not  true.  A  glance  at  the  various  state  laws  in 
volume  1  [p.  95-125]  will  show  even  the  casual  student  that  the 
word  lessons  not  hours,  is  invariably  used.  The  study  in  question 
is  not  the  physiology  of  alcohol,  but  physiology  and  general  hy- 
giene, only  about  ^  of  the  whole  being  instruction  as  to  the 
nature  and  effei'ts  of  alcoholic  drinks  and  other  narcotics.  There 
is  no  requirement  of  250  hours  of  instruction  even  in  the  whole 
subject  of  physiology  and  hygiene.  Even  the  most  stringent  law 
[Illinois] requires  but  330  lessons,  not  hours,  which  is  a  very  dif- 
ferent matter.  There  is  no  legal  requirement  as  to  the  length  of 
lessons  in  this  subject.  10  minutes  is  the  average  length  of  any 
lesson  in  the  first  primary  year,  15  minutes  in  the  second  and  third 
years,  and  30  minutes  in  grades  above  the  primary.  Therefore, 
the  330  lessons  required  for  the  study  of  physiology  and  hygiene 
take  about  140  hours  in  all  of  a  probable  school  attendance  of 
7200  hours,  less  than  2^  of  the  whole.  Only  one-fifth  of  even  this 
small  amount  of  time  need  be  given  to  temperance  matter,  that  is, 
about  28  hours  in  9  years,  or  an  average  of  3i  hours  a  year. 
This  ia  a  case  of  simple  arithmetic,  and  there  is  no  cause  for  a 
false  statement  such  as  was  sent  to  European  scientists — unless 
evidence  apainst  our  system  of  education  was  desired  by  the  Com- 
mittee of  Fifty.  This  cause  can  partially  explain  the  discrepan- 
cies between  the  "Conclusions"  which  your  committee  have  dis- 
tributed in  the  audience  this  afternoon,  and  the  investigations 
made  by  some  of  the  experimenters  under  the  direction  of,  and 
whose  funds  were  supplied  by,  the  Committee  of  Fifty.  For  these 
experiments  I  have  warm  words  of  praise  and  find  them  a  most 
valuable  addition  to  the  research  material  on  the  alcohol  question. 
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My  only  regret  is,  that  these  experimenters,  scientists,  should  lend 
themselves  as  a  cloak  to  the  Committee  of  Fifty  in  shielding  the 
real  purpose  they  had  in  organizing  themselves  into  such  a  com- 
mittee- But  since  they  have  unintentionally  put  into  the  hands 
of  those  who  uphold  the  laws  which  they  seek  to  weaken,  such 
valuable  testimony  and  scientific  data  which  prove  the  wisdom 
of  our  state  and  national  educational  laws,  we  can  afford  to  be 
generous. 

Permit  me,  briefly,  to  illustrate  some  of  the  discrepancies  re- 
ferred to  a  few  minutes  ago. 

Paragraph  6,  first  two  sentences  read  as  follows :  "  The  ques- 
tion as  to  whether  a  given  alcoholic  drink  is  a  food  or  a  poison  is 
one  that  can  not  be  answered  by  any  short  comprehensive  formula. 
In  moderate  quantities,  beer,  wine  and  diluted  whiskey  are,  in  a 
certain  sense,  foods;  etc."  In  volume  1,  page  83,  A.  Fick,  of  Wurz- 
burg,  writes,  Nov.  3, 1897,  "  I  consider  instruction  upon  the  effects 
of  alcohol  very  advantageous.  I  believe  that  this  instruction  must 
lay  si>ecial  stress  upon  the  undeniable  truth  that  alcohol  is  under 
no  conditions  and  in  no  amount  beneficial  to  the  healthy  body." 

Paragraph  7,  first  line  and  a  half:  "Alcoholic  drinks  in  moderate 
quantities  may  be  used  as  restoratives  in  fatigue  after  work  is 
done."  In  opposition  to  this,  I  would  quote  one  of  the  Committee 
of  Fifty's  own  experimenters,  John  J.  Abel  M.  D.  who  writes  as 
follows:^  "  It  will  be  seen  that  alcohol  is  not  found  by  psycholo- 
gists to  increase  the  quantity  or  vigor  of  mental  operations;  in 
fact,  it  clearly  tends  to  lessen  the  power  of  clear  and  consecutive 
reasoning.  In  many  respects,  its  action  on  the  higher  functions 
of  the  mind  resembles  that  of  fatigue  of  the  brain;  though  with 
this  action  is  associated  a  tendency  to  greater  motor  energy  and 
case." 

Paragraph  8.  If  your  committee  on  stimulants  and  narcotics 
had  carefully  read  this  paragraph,  had  analyzed  the  "  Cambridge 
Statement"  [1:18],  and  studied  the  ^ew  Centurj/  Physiologies, 
as  well  as  read  the  testimony  of  those  whose  letters  are  incorpo- 
rated in  the  subcommittee's  report,  I  do  not  believe  that  you 
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would  have  heard  them  call  this  subcommittee's  investigations 
"  fair  and  unprejudiced."^ 

The  Cambridge  statement  misrepresents  the  attitude  of  the 
modern  indorsed  textbooks,  and  then  criticizes  this  assumed  posi- 
tion. The  subcommittee  tries  to  lessen  the  real  scientific  rank  of 
those  Europeans  who  favor  total  abstinence  or  scientific  teaching 
of  the  nature  and  effects  of  alcohol  and  other  narcotics  in  relation 
to  the  subjects  of  physiology  and  hygiene  [v.  1]. 

Has  your  committee  read  on  page  3  of  \x>lume  1,  the  statement 
which  the  sul)committee  of  the  Committee  of  Fifty  makes  (m  their 
criticism  of  textbooks)  to  the  effect  that  they  "shall  make  but 
little  refcj'cnce  to  iHK'cnt  investigations  which  have  not  yet  found 
their  way  into  standard  (medical)  textbooks,"  and  can  your  com- 
mittee will  consider  the  subcommittee  "fair  and  nonpartizan." 
wiien  it  thus  comi)ares  the  up  to  date  indorsed  textt)ook8  with  old 
medical  books,  and  because  of  the  difference  found,  declare  modem 
textbooks  inaccurate,  though  the  latter  are  in  harmony  with  the 
results  of  niodorn  experimentei's?  Time  forbids  many  more  cita 
tions  wliich  would  throw  light  on  this  committee  and  its  work. 

The  report  pi*eparcd  by  Dr  11.  P.  Bowditch  of  Boston,  and 
Prof.  0.  F.  lloilge  of  Worcester  Mass.,  on  the  present  instruction 
on  the  i^liysiolojiric  action  of  alcohol,  is  believed  to  be  a  correct 
representation  of  the  facts,  and  to  justify  the  conclusions  that 
much  of  the  so  called  scientific  temperance  instruction  in  the 
public  schools  is  unscieutilic  and  undesirable.  It  is  not  in  accord 
with  (ho  opinions  (»f  the  leading  physiologists  of  Europe  as  shown 
by  the  slalenient  printed  on  page  18. of  volume  1  of  this  report. 
This  ;ip]('jn  s  to  us  to  be  a  matter  of  grave  importance. 

rarjiiiiajilis  1)  and  10  will  be  answered  elsewhere  in  my  dis- 
cussion, (lion.i»h  T  shall  say  in  passing  (in  reference  to  paragraph 
10).  lli;it  a  body  of  scientists  weaken  their  arguments  when  they 
show  they  arc  ignorant  concerning  the  subjects  they  are  supposed 
to  '"  discuss." 

Tli(*  one  l»lan  which  has  always  been  favored  and  executed  in 
the  indorsed  hooks,  has  Ihh'u  the  teaching  of  the  nature  and  effect 
of  alcohol  and  other  narcotics  in  ccmnw^tion  with  the  various 
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divisions  of  physiology  and  hygiene,^  instead  of  throwing  all  tem- 
perance matter  into  a  few  pages  at  the  back  or  front  of  textbooks, 
as  advocated  bv  vour  own  committee,  I  believe. 

So  far,  I  have  heard  no  argument  against  the  law  itself,  which 
can  stand  fire.  The  point  which  disturbs  the  Committee  of  Fifty 
and  your  own  committee  too,*  is  that  the  children  are  taught  today 
that  total  abstinence  rests  on  a  scientific  basis.  Why  do  they  not 
confine  their  attacks  to  modem  investigators  who  have  handed 
down  this  fact  from  their  laboratories?  The  law  simply  states 
that  the  nature  of  alcoholic  drinks  and  other  narcotics  shall  be 
taught,  leaving  to  experts  to  declare  what  that  nature  is.  I  would 
like  to  ask  how  many  of  the  teachers  present  are  J^el•sonally 
acquainted  with  the  text  of  the  Ainsworth  school  physiology  law 
of  May  27,  1896.  The  law  does  not  specify  the  leuglh  of  lessons, 
nor  in  what  way  the  number  of  lessons  shall  be  arranged  in  the 
curriculum,  whether  by  lesson  groups,  or  singly  or  otherwise.  The 
arguments  against  the  use  of  textbooks  afe  s[)ecion.s  ones,  and  so, 
illogical.  Textbooks  in  the  hands  of  good  teachers — and  New 
York  has  many  such — are  aids  only,  and  never  can  IxHome  their 
masters.  Such  technical  knowledge  of  physiology  and  hygiene,  the 
nature  and  effe<?t  of  alcohol  and  other  narcotics,  are  not  subjects 
which  so  readily  become  "  common  knowledge ''  as  the  facts  in 
geography,  etc.,  and  so  the  conscientious  teacher  welcomes  as  a 
friend  in  need,  an  up  to  date  textbook  on  these  subjects  which 
bear  so  vital  a  relation  to  the  child's  life. 

As  has  just  been  stated,  textbooks  serve  as  one  source*  of  in- 
formation, saving  the  conscientious  teacher  nnicli  work  in  gatluu'- 
ing  together  the  needed  information  for  teaching  the  subject  in- 
telligently to  her  class,  and  thus  share,  somewhat,  t\w  resjionsi- 
bility  toward  her  pupils  for  correct  study  material. 

The  report  says  that  the  teacher  regards  ilie  textbooks  as  ill- 
arranged,  partizan,  exaggerated  or  inaccurate.  I  ask,  "To  what 
textbooks  do  they  refer?"  If  teachers  are  using  the  textlxKiks 
printed  in  the  last  century,  and  many  ai*e,  it  is  possible  that,  in 
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the  light  of  scientific  knowledge  and  skill  of  today,  some  of  the 
above  criticisms  may  be  true,  however  well  the  books  served  their 
purpose  in  their  own  time.  I  have  asked  for  reviews  of  the  JN'eu: 
Century  Physiologies,  1901,  for  in-stance,  by  volume  and  page, 
which  shall  prove  the  above  criticisms  just  and  well  founded.  The 
offer  is  still  open. 

Permit  me  to  read  a  paragraph  from  the  reply  to  the  Ck)mmitte€ 
of  Fifty,  advance  sheets  of  which  reached  me  this  morning  from 
the  New  York  State  Central  Committee,  which  is  in  harmony  with 
what  I  have  just  claimed : 

We  respectfully  recommend  that  the  subcommittee  make  a  care- 
ful study  of  the  experimental  evidence  on  the  alcohol  question 
brought  out  by  their  own  investigators  (Abbott,  Chittenden, 
Hodge,  Welch,  Abel  and  Atwater),  compare  this  with  the  work 
of  other  investigators  in  these  fields,  and  this  with  the  teaching 
of  what  they  call  their  standard  medical  textbooks.  When  this 
is  done,  they  will  find  that  the  "  disadjustment "  of  which  they 
complain  is  between  recent  experimental  findings  and  the  old 
medical  literature  into  which  the  results  of  this  recent  work  have 
not  yet  **  found  their  way."  The  indorsed  textbooks  are  in 
harmony  with  recent  evidence  rather  than  with  old  opinion.^ 

Those  who  advocate  the  theory  that  all  physiology  teaching 
should  be  confined  to  the  upper,  intermediate  and  grammar  grades, 
lose  sight  of  that  great  underlying  principle  in  education  so 
strongly  expressed  in  the  sentence:  "Education  is  not  a  prepara- 
tion for  life,  education  is  life!"  The  object  of  the  study  of  physi- 
ology and  hygiene  is  to  infiuence  the  children's  habits,  of  which 
new  ones  are  forming  every  year.  To  do  this,  the  study  must  run 
through  the  habit-forming  years,  and,  like  other  progressive 
branches,  be  graded  to  the  child's  growing  comprehension ;  in  this 
way  there  is  no  '*  senseless  repetition."  It  is  often  true  that  the 
teacher's  inlluence  is  the  only  good  influence  under  which  the  child 
is  ever  brought.  How  important  it  is,  then,  that  she  should  not 
delay  teaching  him  facts  about  his  body  and  its  care  till  he  shall 
have  reached  tlie  intermediate  grades  and  have  already  formed 


'Ueplj^  to  the  [)liysiolo;;ie  siibcouiuiitteo  of  the  Committee  of  Fifty,  p.l7. 

[Advance  slicvtsj 
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bad  habits  which  might  have  been  avoided  by  an  honest  presenta- 
tion of  the  required  subjects. 

As  Dr  P.  A.  I^vene  of  New  York  expresses  it  in  the  report  of 
the  Committee  of  Fifty,  "  All  we  can  tell  to  the  (college)  student, 
we  can  also  tell  to  the  primary  boy,  if  we  know  how."  [1 :  59-60] 
The  textbooks  aid  the  teacher  in  knowing  "  how.'*  Every  good 
catholic  in  this  audience  appreciates  the  value  his  church  places 
on  the  early  influences  on  a  child's  whole  life. 

For  this  reason,  if  for  no  other,  New  York  State  can  not  favor 
the  present  Connecticut  temperance  education  law  which  became 
oi)erative  Sep.  1,  1902,  little  more  than  a  year  ago.  The  real 
results  of  teaching  under  it  can  not,  of  course  as  yet  be  deter- 
mined. But  any  law  which  deprives  the  child  of  instruction  in 
the  subject  of  physiology  and  hygiene  on  the  same  basis  as  other 
required  studies  in  the  curriculum  till  the  fourth  or  fifth  year  of 
school,  and  makes  such  instruction  even  then  for  two  years  but 
oral  and  also  takes  the  study  from  the  high  school  boys  and  girls, 
is  a  weakling  among  laws,  and  defeats  the  very  purpose  for  which 
it  was  made. 

The  committee  speaks  of  antagonism.  It  is  possible  that  some 
of  you  feel  that  way  toward  us,  but  our  attitude  is  not  one  of 
antagonism.  Too  many  of  us  have  been  teachers,  are  teachers,  or 
are  too  intimately,  in  other  ways,  connected  with  school  problems, 
to  feel  other  than  closely  bound  to  you.  We  believe — know — that 
too  large  a  number  of  teachers  do  not  thoroughly  understand  the 
law  and  its  requirements;  are  given  prejudiced  views  in  relation 
to  the  whole  subject  by  those  who  should  be  their  leaders  in  giv- 
ing the  law  a  fair  test ;  are  compelled  by  school  boards  or  others 
to  use  antiquated  textbooks  and  poor  apparatus ;  and  we  are  not 
surprised  that  those  of  you  who  are  teaching  under  such  condi- 
tions, should  desire  a  change  "  in  the  present  scheme  of  educa- 
tion.'' We  are  not  in  favor  of  the  present  "  scheme,''  and  desire  a 
change  too,  but  perhaps  not  the  same  kind  of  a  change  as  your 
committee  means^  and  1  wish  to  make  the  suggestion  that  the  logi- 
cal action  to  be  taken  by  your  association  in  consequence  of  the 
fact  that  there  is  so  much  misunderstanding  and  misconception 
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on  the  part  of  various  people  regarding  the  true  condition  of 
affairs,  that  you  move  the  appointment  of  a  joint  committee  of 
your  representative  members  on  the  one  hand,  and  an  equal  num- 
ber of  representative  members  of  my  organization.  I  believe  I 
can  assure  you  that  my  state  organization  would  act  in  such  a 
committee  as  that.  Your  committee  made  an  investigation  two 
years  ago,  and  arrived  at  certain  conclusions.  The  New  York 
State  Central  Committee  made  an  investigation  the  same  year  and 
received  entirely  different  results.  Thus  it  will  always  be,  I  be- 
lieve, till  we  do  study  this  question  together.  Till  such  action  is 
tak^,  and  the  law  is  tested  under  the  best  possible  conditions,  it 
would  be  wise  as  well  as  politic,  to  make  no  motion  looking 
toward  an  amendment  of  the  law.  If  under  the  best  i>ossible 
conditions  the  law  should  prove  by  its  "  fruit "  its  inefficiency  to 
bring  about  the  result  for  which  it  was  called  into  existence,  you 
could  find  no  one  readier  than  the  temperance  people  in  working 
for  its  amendment.  Till  such  proof  is  given,  however,  it  will  be 
better  to  give  the  law  an  honest  test  and  thus  prove  your  sincerity 
as  to  the  results  for  which  your  committee  is  working.  The  ^ew 
York  State  Woman's  Christian  Temperance  Union  contains  about 
as  many  members  as  there  are  total  number  of  teachers  in  the 
State,  and  we  are  but  one  organization  among  others  interested  in 
this  particular  law,  to  say  nothing  of  the  great  unorganized  body 
back  of  us  all,  the  people,  whose  law  this  is.^ 

Tuesday  afternoon 
ZOOLOGY  IN  THE  HIGH  SCHOOL 

BY  GEORGE   II.   HUDSON,  PLATTSBURG  NORMAL   SCHOOL 

The  pur]»ose  of  the  study  of  zoology  and  its  value  in  a  school 
curriculum  are  things  which  change  with  change  in  our  environ- 
ment. 

Speaking  10,000  years  ago  I  should  have  insisted  that  the  zoo- 
logic  knowledge  of  gi*ea(est   worth  was  that  which   dealt  with 

iThe  above  discussion  was  based  on  the  second  preliminary  report  of  the 
committee  on  stimulants  and  narcotics,  and  with  the  latter,  formed  a  part 
of  the  ••  proceedings  "  of  the  association.  The  final  report  was  not  presented 
at  that  time,  nor  acted  on  by  the  association  as  a  whole. 
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the  manners  and  habits  of  our  four-foated  and  other  animal  rela- 
tives. Important  questions  of  those  days  were:  how  can  I  most 
successfully  capture  fish,  fowl,  or  beast  for  my  food;  what  can 
the  animals  give  me  of  their  store  of  wisdom ;  will  feeding  a 
troublesome  shark  with  the  baby  make  the  former  a  member  of 
the  family  and  so  secure  its  father  from  attack;  and  what  is 
one  to  do  when  he  accidentally  meets  a  saber-toothed  tiger,  and 
discovers  that  his  most  potent  charm  is  no  longer  hanging  from 
his  neck? 

Three  thousand  years  later  my  efforts  would  have  been  to 
persuade  you  that  to  have  a  sheep  or  ox  so  used  to  the  presence 
of  man  that  it  might  easily  be  killed  with  a  club  when  desired, 
was  more  practical  if  not  more  noble  than  the  hunt  or  the  pitfall ; 
and  that  having  a  scapegoat  for  sins  and  diseases  where  one 
rould  place  hands  on  him  without  delay  was  a  distinct  and  addi- 
tional advantage.  At  that  age  of  the  world's  pi-ogress  we  no 
doubt  would  have  discussed  the  comparative  value  of  driving  the 
scapegoat  away  for  many  miles  to  insure  against  return,  or  the 
quicker  and  easier  dispatch  to  a  country  from  which  return  was 
still  more  doubtful,  and  we  probably  should  have  ended  by  making 
a  compi^mise  like  that  practised  in  I^viticus.  Another  important 
quest iofa  would  have  been  whether  or  not  the  ground  for  the 
annual  harvest  could  be  as  thoroughly  fertilized  (in  the  old  sense) 
by  killing  and  planting  a  goat,  as  by  killing  and  planting  a  man, 
providing  the  same  ceremony  was  carefully  performed.  Later  I 
might  have  asked  for  a  more  careful  i>resentation  of  the  anatomy 
of  the  contents  of  the  coelom  in  its  relation  to  the  character  of 
the  coming  season  and  to  coming  tribal  and  personal  events,  and  I 
should  have  pointed  out  the  need  to  teach  the  special  dwelling 
place  of  the  spirit,  and  the  location  of  the  rooms  in  the  body 
usually  occupied  by  unbidden  ghosts,  that  they  might  be  success- 
fully   driven    therefrom    by    disagreeable    internal    or    external 

applications. 

After  the  time  of  Ilippocrates,  great  stress  would  have  l)o<^n 
placed  on  the  need  of  a  better  knowledge  of  the  nature  and  cause 
of  disease,  and  I  should  have  insisted  that  it  was  a  teacher's  great 
privilege  and  duty  to  bring  the  general  public  to  a^^it^\a.\&  ^X^^ 
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fact  that  broken  bones  could  be  more  successfully  treated  by  a 
competent  physician  than  by  prayers  or  gifts  to  the  gods.  1  need 
go  no  further.  You  can  fill  in  the  introduction  of  collecting,  using 
analytic  keys,  classifying,  dissecting  and  sectioning.  That  is 
about  where  we  are  now,  but  the  science  of  biology  has  swept  on 
to  new  and  gi'eater  things.  The  proper  study  of  animal  or  plant 
now  yields  us  knowledge  of  the  great  laws  that  govern  all  growth 
and  all  development.  It  has  read  for  us  the  long  past  history  of 
the  race  with  a  certainty  far  surpassing  any  tradition  or  treasured 
lore  of  any  people  that  ever  lived  on  earth.  It  goes  further  still, 
and  not  one  whit  too  strong  are  the  lines  of  Tennyson, 

Flower  iu  the  orannled  waH, 
I  plucked  you  out  of  the  cTannles; — 
Hold  you  here,  root  and  all  iu  my  hand. 
Little  llower — but  if  I  could  understand 
What  you  are,  root  and  all,  and  all  in  all, 
I  should  kuow  what  God  and  man  is.- 

Frora  the  primitive  gifts  of  food  and  clothing  we  have  passed  to 
gifts  relating  to  our  mental  and  ethical  development  and  now  we 
ought  to  teach  the  new  gifts,  that  our  students  may  begin  to  live 
a  life  for  the  higher  things  in  it. 

You  may  say  that  the  former  threshing  has  in  most  cases  left 
the  greater  part  of  the  grain  still  in  the  straw;  that  a  fly  or 
mosquito  may  be  every  bit  as  dangerous  as  a  tiger;  that  there  are 
animals  yet  to  tame  and  turn  to  our  use  as  servants  or  com- 
panioris;  that  the  field  of  animal  habit  and  mental  attitude  is  but 
lately  o[)enecl;  that  the  need  to  teach  the  public  that  broken  bones 
and  contagious  diseases  are  best  dealt  with  by  an  educated  physi- 
ciiin,  is  as  great  as  ever;  and  that  too  few  know  that  the  best  of 
all  chai'ins  to  ward  off  disease  is  the  charm  of  absolute  cleanliness. 
These  things  are  readily  granted,  but  1  point  to  the  law  of  Cope 
and  Hyatt,  the  law  of  acceleration,  and  1  congratulate  you  on  the 
fact  that  something  is  now  done  along  these  lines  in  the  earlier 
years  of  school  life  under  the  name  of  "  nature  study." 

A  sound  zoology  has  so  much  to  yield  that  it  should  be  given 
every  student  who  secures  a  high  school  education,  but  today  it 
absolutely  demands  that  maturity  of  mind  that  only  the  last  year 
of  the  high  school  can  give.  This  is  the  year  that  should  be 
devoted  to  it.     Historically  physics  and  chemistry  preceded  it, 
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and  logically  they  must  of  necessity  precede  it.  They  are  its 
foundation  stones.  Digestion,  osmosis,  assimilation,  combustion 
and  other  fundamental  life  processes  can  not  be  properly  under- 
stood without  them.  To  grasp  the  real  value  of  the  study  requires 
a  mind  already  trained  in  the  ability  to  observe  and  interpret 
facts. 

We  are  living  in  a  very  peculiar  period  of  the  world's  history. 
The  foundations  of  old  faiths  have  been  distinctly  weakened  and 
there  seems  to  be  no  new  bread  for  the  hungry.  Of  that  reasoning 
animal  supposed  to  bear  the  royal  stamp  of  God's  own  image, 
thousands  and  tens  of  thousands,  yes  millions,  are  led  like  sheep 
after  new  faiths  with  which  to  quiet  an  uneasy  mind,  or  new 
patent  nostrums  to  heal  some  diseased  portion  of  their  physical 
being.  It  is  a  sorry  commentary  on  our  system  of  education  if  we 
call  these  people  educated.  With  the  sciences  well  taught  a  stu- 
dent should  begin  to  grasp  the  idea  of  the  comparative  value  of 
evidence.  He  will  come  to  see  that  faith  is  the  more  valuable,  the 
more  complete  and  trustworthy  the  evidence  on  which  it  is  based 
till  faith  passes  the  boundary  set  by  definition  and  becomes  knowl- 
edge. Few  realize  how  much  of  a  scientist's  work  is  done  through 
faith.  Many  scientists  still  hold  that  the  evidence  for  molecules 
and  atoms  is  far  from  complete.  Some  even  call  in  question  such 
laws  as  those  of  the  indestructibility  of  matter  and  the  conserva- 
tion of  energy.  We  perhaps  can  not  yet  give  conclusive  proof  that 
the  newly  discovered  laws  of  nature  ai-e  unchanging  but  we  have 
faith  that  they  are,  and  it  is  on  a  faith  of  this  type  that  we  build  a 
steel  bridge,  and  a  sound  civilization.  Teach  that  God's  greatest 
gift  to  man  is  the  power  to  discover  the  constant  in  the  seemingly 
inconstant,  that  there  are  things  in  this  world  on  which  we  can 
depend,  it  may  help  us  to  make  men  and  women  on  whom  we  can 
also  depend.  To  my  mind  there  are  many  scientific  courees  that 
fail  to  place  this  stamp  on  the  material  that  comes  from  the  mill, 
and  I  believe  that  for  this  age  it  is  the  stamp  of  greatest  worth. 

Other  reasons  for  placing  the  study  of  zooloj]:^'  last  in  the  high 
school  course,  such  as  the  necessary  and  valuable  study  of  repro- 
duction, would  lead  me  also  to  advocate  the  arrangement  of  the 
course  itself  so  as  to  have  it  begin  with  one  celled  forms  .of  life 
and  proceed  along  phylogenic  lines  to  higher  types.     If  one  says 
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this  is  not  the  historical  method,  let  him  reflect  that  we  do  not 
get  all  our  e<^liication  in  the  school.  We  have  had  the  historical 
method.  We  studied  mankind  first  in  the  peniJon  of  mother  or 
nurse,  our  next  animal  was  very  likely  a  dog,  cat  or  horse,  and 
from  these  we  no  doubt  i)assed  to  birds.  It  may  be  true  that  otip 
blanks  for  the  epitome  of  our  ascent  might  have  been  filled  in  a 
little  more  fully  and  this  we  may  now  expect  our  "  nature  study'' 
to  do.  Through  the  help  of  the  law  of  acceleration  our  hi^  school 
students  have  arrived  at  modern  times,  and  there  remains  no 
reason  why  they  may  not  take  up  their  zoology  from  the  higher 
stand  of  animal  history.  If  you  begin  with  the  amoeba  you  may 
get  so  interested  in  the  history  of  change  in  form  and  the  laws 
involved  that  you  may  not  have  time  enough  left  for  the  dissection 
of  your  cat  and  if  you  do  not  I  shall  say  "  so  much  the  better.'' 
I  have  taught  biology  for  more  than  15  years  and  have  dissected 
cats,  rats  and  frogs,  but  I  feel  that  the  dissection  of  tlw  simpler 
invcrtchratcfi  in  hifjh  school  work  pays  much  better.  Students 
who  have  done  good  invertebrate  dissection  will  be  glad  to  avail 
tliemselv(»s  of  the  deeper  knowledge  to  be  gained  through  verte- 
brate dissection,  and  they  will  be  prepared  for  such  work.  This 
they  sliould  have  in  their  college  course.  In  my  earlier  work  I 
have  seen  girls  faint  when  a  snake  was  brought  into  class,  and  I 
have  seen  them  mode  sick  over  the  dissection  of  a  frog.  I  now 
feel  that  T  have  made  a  change  for  the  better  in  mv  work.  In  mv 
last  class  thcn^  was  a  young  lady  with  some  form  of  heart  disease, 
as  certified  to  l)y  her  physician.  She  was  very  sympathetic,  and 
had  an  inherited  and  well  developed  horror  of  worms  and  insects. 
She  Ix'lieved  that  h(»i*  course  in  biology  was  going  to  be  a  source 
of  constant  torture  to  her.  Unknown  to  the  rest  of  the  class  she 
took  pains  to  wash  her  rhizopods  and  infusorians  back  into  the 
jar  from  which  th(\v  were  taken,  yet  Volvox  gave  her  pleasure 
even  though  in  mounting  she  had  crushed  some  colonies  with 
the  covei'  glass.  Hydra  becauK'  a  marvelous,  creature,  and  she 
did  not  object  to  giving  one  a  dose  of  methyl  blue  in  order  to 
obtain  good  neniatocysts  for  drawing.  The  reproduction  by 
budding  was  strange  and  still  more  sti*ange  the  production  of  so 
many  small  si)erniatozoi(Is  and  the  larger  ovum.  The  body  came 
to  have  a  meaning,  and  the  variety  given  it  by  Eudendrium,  Clava, 
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Oampanularla,  Sertularia,  Obelia,  Aurelia,  Dyphes,  the  sea 
anemones  and  the  corals  was  a  new  and  wonderful  story,  and 
each  form  in  turn  said  "  evolution  "  in  clear  and  unmistakable 
accents.'  We  had  living  sea  anemones  and  corals  and  we  have 
them  still.  The  keeping  of  a  salt-water  aquarium  for  a  few  weeks 
is  not  a  very  diflScult  matter  and  will  well  repay  the  time  and 
expense  given  it.  The  young  lady  who  could  not  bear  to  touch  a 
worm  came  voluntarily  to  stroke  one  to  feel  its  setae,  helped  to 
disseit  one,  and  made  a  drawing  of  its  internal  anatomy.  This 
monoecious  form,  which  was  so  strangely  provided  with  the  means 
of  securing  a  cross  inheritance  for  its  young,  seemed  to  have  had 
a  stamp  of  dignity,  purity,  or  divinity  given  it,  and  a  review  of 
Darwin's  work  on  the  group  served  to  emphasize  its  importance 
in  the  world's  work.  The  study  of  Nereis  and  of  parapodia  fol- 
lowed, and  after  this  the  students  collected  living  myriapods, 
studied  Lithobius  and  then  passed  to  the  dissection  of  the  lobster. 
Particular  stress  was  here  placed  on  the  modifications  of  the 
appendages,  and  these  were  compared  with  those  of  other  mem- 
bers of  the  group  and  with  Beecher's  restoration  of  T  r  i  - 
arthrus  beckii.  The  reproduction  of  the  form  was  given 
and  the  modification  of  embryonic  stages  noted. 

It  was  a  matter  of  pleasure  to  see  how  the  study  of  the  worm 
had  enabled  the  students  to  grasp  so  quickly  the  essentials  of 
the  anatomy  of  the  lobster,  and  to  note  how  much  their  pleasure 
had  been  enhanced  through  the  possession  of  a  foundation  for 
the  exercise  of  apperception.  This  logical  sequence  developed  an 
interest  that  practically  banished  from  the  work  all  painful  or 
disagreeable  impressions.  Taken  this  way,  one  develops  that 
power  of  judgment  on  the  evidence  before  one,  which  the  race 
needs  for  its  redemption.  Taken  fi'oni  the  highest  forms  down 
you  may  impress  the  facts  on  the  authority  of  the  text  or  on  your 
own  ipse  dixit,  but  the  fiehl  will  from  the  stai-t  be  so  complex 
for  the  student  that  not  for  a  moment  will  he  dare  let  go  the 
hand  of  his  guide.  This  cours^^  tends  to  develoj)  that  type  of 
mind  that  will  folloAV  any  other  leader,  and  the  majority  of  those 
so  taught  will  for  ever  quote  teacher  or  text  as  their  authority  at 
least  so  far  as  interpretation  is  concrerned.  In  place  of  any  but 
the  simjilest  verti^brate  disse<li<m  it  were  better  to  give  enough 
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vertebrate  histology  to  show  that  complex  as  the  body  is,  it  is 
still  built  as  are  the  simpler  types  and  is  by  no  means  an  insolu- 
ble enigma. 

Lastly  let  me  urge  the  necessity  of  teaching  zoology  as  a  science. 
One  may  teach  chemistry  in  order  to  impart  the  very  valuable 
fact  that  hydrochloric  acid  dissolves  zinc.  He  may  have  a  higher 
ambition  and  desire  to  make  his  students  the  hapj)ier  for  the  rest 
of  their  lives  by  showing  them  that  the  ratio  between  the  weight 
of  zinc  used  and  the  weight  of  hydrogen  obtained  never  varies. 
Why  do  we  teach  that  the  decomposition  of  water  yields  weights 
of  oxygen  and  hydrogen  in  the  ratio  of  very  nearly  eight  to  one; 
that  the  ratio  expressed  in  volumes  is  one  to  two;  and  that  three 
volumes  of  hydrogen  and  one  of  nitrogen  yield  two  volumes  of 
ammonia?  These  things  are  not  introduced  for  their  interest  as 
facts,  but  for  a  clear  and  definite  purpose,  and  that  purpose  is 
to  demonstrate  the  laws  of  definite,  multiple,  equivalent,  and  gas- 
volumetric  proportions,  and  we  pass  to  other  laws  with  the  same 
careful  and  jmrposeful  selection  of  facts.  Are  our  facts  in  zoology 
chosen  for  a  similar  purpose?  But  the  laws  in  chemistry  are  not 
the  final  aim  of  the  study.  They  are  given  for  a  still  higher  pur- 
pose, and  that  is  to  lead  our  students  through  that  mental  process 
which  gave  us  our  conception  of  the  molecule,  the  ion,  the  atom 
and  the  corpuscle.  It  is  possible  that  these  concepts  may  be 
changed,  but  wliether  changed  or  not  they  have  achieved  some- 
thing for  llie  race.  By  their  aid  we  have  been  enabled  to  postulate 
new  ('oin])onnds  and  then  make  them.  They  have  made  modern 
( lieinislrv  what  it  is  today  and  modern  chemistry  has  been  a  very 
ini])()rtnnt  factor  in  our  recent  progress  as  a  race.  A  process  of 
thought  lliat  can  achieve  such  grand  results  is  a  process  of 
thought  that  we  wish  our  children  to  be  able  to  take  and  follow 
by  tlieiiiselves.  So  followed  it  will  make  our  children  appreciate 
what  true  evidence  is,  give  them  the  power  to  use  it,  and  so  build 
for  them  a  character.  I  have  not  spoken  for  that  so  called  chem- 
istry which  simply  tries  to  follow  a  certain  fixed  process  in  order 
to  discover  what  the  teacher  has  dissolved  in  a  bottle  of  water. 
That  course  is  but  another  to  help  make  obedient  followers. 

Now  if  we  would  have  our  zoology  take  higher  rank  as  a  science, 
we  must  have  our  facts  introduced  not  alone  for  their  interest 
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or  value  as  facts  but  for  the  purpose  of  demonstrating  zoologic  or 
biologic  laws.  And  lastly  we  must  not  be  content  with  the  mere 
presentation  of  the  law  but  must  use  it  in  helping  us  to  grasp 
the  greatest  and  grandest  of  all  modern  concepts,  the  concept  of 
evolution.  If  we  can  give  our  course  this  character  it  will  be 
worthy  the  name  of  science  and  we  shall  succeed  in  making  for  a 
type  of  civilization  that  is  distinctly  higher  than  any  the  world 
has  yet  seen. 

To  briefly  recapitulate — I  would  place  zoology  in  the  last  year 
of  the  high  school  course,  leave  to  the  department  of  nature  study 
much  of  the  material  formerly  taught  under  this  head,  begin  the 
work  with  unicellular  forms,  have  most  or  all  the  dissections  con- 
fined to  invertebrate  forms,  use  the  facts  in  a  systematic  way  to 
demonstrate  laws,  so  use  the  laws  that  the  students  may  ade- 
quately grasp  the  concept  of  evolution,  and  I  should  point  to  that 
concept  as  the  corner  stone  of  a  new  era  in  the  social  and  ethical 
development  of  man. 

Prof.  W.  M.  Smallwood — We  have  come  to  recognize  the  value  of 
chemistry  and  physics  and  give  to  each  of  them  a  full  year  in  the 
high  school  curriculum.  We  hope  that  the  time  is  soon  coming 
when  the  same  recognition  will  be  given  to  the  biologic  sciences. 
As  to  the  manner  of  teaching  zoology  there  are  many  different 
oiiinions.  In  Syracuse  University  in  the  beginning  course,  we  find 
that  the  students  have  to  be  taught  to  see  things  and  we  usually 
begin  with  one  of  the  larger  organisms,  such  as  the  frog  and 
gradually  work  down  to  the  unicellular  forms.  While  I  grant 
that  a  study  of  Protozoa  creates  an  interest  at  the  very  outset,  yet 
the  student  can  hardly  derive  much  from  this  study  because  he  has 
not  been  trained  to  observe  and  compare. 

So  far  as  the  idea  of  evolution  is  concerned,  it  really  matters 
little  how  the  course  is  conducted  as  each  general  phylum  must  be 
taken  up  as  a  unit.  This  is  specially  so  since  the  authorities  can 
not  agree  as  to  the  phylogenetic  relationships. 

Let  us  emphasize  the  ecology  work  in  the  high  school  and  place 
less  stress  on  the  dissections.  This  will  remove  much  of  the  just 
opposition  to  the  introduction  of  up  to  date  zoology  and,  I  believe, 
will  accomplish  an  equivalent  amount  of  training. 
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DIAPHRAGM  APPARATUS 

BY    BURT    G.    WILDER,    CORNELL    UNIVERSITY 

Prof.  Burt  G.  Wilder  of  Cornell  University  illustrated  the 
action  of  the  diaphragm  in  respiration  by  means  of  an  apparatus 
consisting  of  a  bell  jar  welted  at  the  larger  end;  this  end  is  closed 
by  a  thick  rubber  sheet ;  the  smaller  end  is  closed  by  a  rubber  cork 
with  two  holes;  through  one  hole  passes  the  glass  tube  represent- 
ing the  trachea  to  which  is  attached  a  rubber  balloon  or  the  lungs 
of  a  cat  or  other  small  mammal ;  the  other  hole  is  covered  by  a  bit 
of  thin  rubber  acting  as  a  valve.  When  the  rubber  diaphragm  is 
forced  up  into  the  jar  by  piTSsure  on  a  convex  mass,  e.  g.  half  of  a 
croquet  ball,  the  displaced  air  escapes  through  the  hole  guarded 
by  the  valve;  when  the  pressure  is  removed  the  diaphragm  con- 
tracts, biHouies  less  convex,  and  the  formation  of  a  vacuum  is  pre- 
vented by  the  entry  of  air  through  the  trachea  and  the  expansion 
of  the  lungs. 

I^sseutially  the  same  apparatus  was  first  exhibited  before  the 
Boston  Soci(  ty  of  Natural  History  in  1878  and  described  in  its 
ProricduH/s,  volume  11),  page  337.  It  was  figured  in  Wilder  and 
Gage's  Anatonncffl  Technology  in  1882.  With  this  earlier  fomi 
the  initial  escape  of  air  from  the  jar  in  order  to  permit  the  ascent 
of  Ihc  diaphragm  was  provided  for  either  by  removing  the  cork 
or  by  liaving  the  cork  perforated  by  a  second  tube  to  the  upper 
(cxlrathiuacic)  end  of  which  was  attached  a  bit  of  rubber  tubing 
controlled  by  \\w  tin«rcrs  or  a  pinchcock;  the  rubber  value  was 
su^jicstcd  in  1S!>12  by  E.  C.  Stillwell,  janitor  of  the  department  of 
])liysiolo^y,  etc.  The  Ik^H  jar  with  a  long  and  wide  neck  was  made 
by  Wliitall,  Tatuni  &  Co. 

Wednesday  morning,  Deo.  80 

ui:p()kt  of  committee  appointed  to  prepake  a 
sylla]u;s  rok  second  year  physics 

r.v  K.  u.  vox  NAiinuorF.  <miairmax  Erasmus  hall  high  school 

r.KOOKLYX 

Ah  ('l(Mn(Miis  in  llie  course  wo  contemplate  problems,  demonstra- 
tions, (lisrnssions  and  laboratory  exercises.  No  one  of  these 
elements  is  to  be. given  first  ]>laee,  but  each  is  to  be  subordinated 
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to  a  general  logical  plan.  Our  plan  has  been  to  develop  all  the 
important  material  that  experience  and  inquiry  have  shown  is 
usually  omitted  from  a  first  year  course,  though  presented  in 
many  high  school  textbooks.  In  addition  we  have  planned  to 
include  a  few  other  elementary  topics,  either  because  of  their 
importance  or  peculiar  interest,  or  for  the  purpose  of  rounding 
out  the  course.  In  choosing  laboratory  experiments  we  have 
specially  considered  the  lesson  in  pure  physics  they  teach,  and 
have  sought  to  exclude  those  that  are  purely  technical  in  charac- 
ter or  that  tend  to  conceal  the  physics  involved  behind  a  mere 
mathematical  maze.  Our  plan,  too,  has  been  to  present  a  course 
in  pure  physics  rather  than  a  preparatory  course  for  mechanical 
or  electrical  engineering. 

It  is  intended  that  a  large  proportion  of  the  topics  mentioned 
should  be  covered  in  one  year,  allowing  a  minimum  of  five  periods 
a  week,  two  of  which  are  to.be  spent  in  the  laboratory.  Nearly 
all  the  demonstrations  mentioned,  or  their  equivalent,  should  also 
be  covered.  This  means  a  gi'eat  amount  of  constant  preparation 
on  the  part  of  the  teacher;  also  much  skill.  About  30  laboratory 
exercises  should  be  performed,  and  to  preserve  proportion  in  the 
coui-se,  each  division  should  be  i-epresented  by  at  least  two  exer- 
cises. Problems  may  be  arranged  using  the  laboratory  exercises 
as  a  basis,  but  it  is  suggested  that  it  is  desirable  not  to  so  overload 
the  course  with  problems  as  to  leave  little  or  no  time  for  full  dis- 
cussions of  the  subject  in  its  qualitative  and  practical  asi^eits. 

At  present  no  textbook  adapted  to  the  course  seems  available, 
and  90  the  teacher  will  have  to  depend  largely  on  mimeographed 
notes.  For  the  laboratory  exercises,  however,  much  trouble  may 
be  saved  by  placing  in  the  laboratory  the  leading  laboratory 
manuals. 

The  following  may  be  recommended :  Practiral  Phi/sU-fi  3  vol- 
umes by  Stewart  &  Gee,  published  by  Macniillan;  Physical 
Measurements  by  Kohlransch,  published  by  Ai)i>let()n;  ^uHteniatic 
Ele<jtncal  Measurements  hy  Parker,  jMiblislied  by  Spoil  &  Cham- 
berlain ;  A  LahoraHory  Manual  of  Phj/sics  and  Applinl  Hivctricity, 
1st  volume,  by  E.  L.  Nichols,  jniblished  l)y  Macmillan;  A  Manual 
of  Experiments  in  Physics  by  Ames  &  Bliss,  i)ublislied  by  Ameri- 
can Book  Co.;  also  many  otliei's  will  be  found  available. 
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Outline  of  course 
1  Properties  of  matter  and  molecular  physica 


TOPICS 


Magnitude 


Weight 

Ductility 

Malleability 


Viscosity 

Crystallization 


Surface  tension. 

Capillarity 

Diffusion 


DBMOMBTRATIONS 


Drawdown  thick  wire  to 

thin 
Roll  tin 

Transparency  of  gold  leaf 
Sealing  wax 
Sulfur  from  fusion 
Alum  from  solution 
Iodine  by  sublimation 


Osmosis . 
Tenacity 


Law  of  dia. — tu6es 
Law  of  distance — plates 


Sugar  solution 
Coal  gas 


ULBORATOBY  XXEBC1SSS 


1  E^stimations  of  iA»s  and 

rios 

2  Micrometer  caliper 
8  Spherometer,  lens 

4  Optical  lever  voo^ioo  inch 

5  Accurate  weight, 

Gauss — swings 


6  Surface  tension  of  soap 
water  by  rectangle 
and  balance 


7  Law  of  efflux  of  gases, 
H  and  C02 


8  Law  of  transverse 
breaking  strength 


2  Mechanics  of  solidSy  liquids  and  gases 


Absolute    units     of 

force 
Erg,      foot-poundal, 

etc. 
Moment  of  inertia. . 
Laws  of  gravitation 

Pendulums 

Pneumatics 


Huygen's  ItjLW 


3  Sound 


Vibration 
Velocity. . 


Doppler's  princij^le. 
The  voice 

Interference 


Su'in^  fork,  high  pitch 
Phonograph  records  devel 
oped 


9  Rings  and  bars  (Kelyin) 

10  Value  of  g  to  within  i% 

11  Take  air  pump  apart 

12  Plot  curve  of  exhaust- 

ion-strokes 
18  Smithsonian  barometer 
temp,  correct 

14  Hights  with  aneroid 

15  Density  of  dry  air 


16  Fork  to  within  I  % 

17  Velocity  in  metul  rods 

18  Velocity  in  H  and  C02, 

Kundt  tube 


19  Measure  wave  of  whis- 
tle (RayUght) 


1903] 


SYLLABUS  FOB  SBCOND  YEAB  PHYSICS 


669 


Outline  of  course  (continued) 
.  S  Sound  (continued) 


TOPICS 


Ch lad ni  plates. 


Sensitive  flames. 

Refraction 

Timbre 


ULBORATORY  BXEBCISE8 


Difference  tones Two  tin  flutes 

Harmony    and    dis-   Beats 

cord 
Combination  vibs . . 


Transverse  rods. 


Tyndall'sand  Barry-Geyer 
Bubble  N2  O,  flame,  whistle 
Helmholtz  resonators 


20  Lissajous'  figures 

21  Rod  fixed   on   end»  de- 

termine overtone 

22  Six  figures  with  condi- 

tions 


4  Light 


Optical  instruments'  Stereoscope 


Lenses 


Rainbow 

C<mcave  mirror 
The  spectrum  . . 


Color  mixture, 


Pigment  mixtures . . 

Contrast 

Interference  of  light 


Spectacles  (astigmatism) 
Spherical  aberration 

chromatic  aberration 

Achromatic  lens 
Achromatic  prism 
Direct  vision  prism 
Sphere  of  fiint  glass 
Caustic  curves 
Absorption  spectrum — va- 
rious 
Reversal  of  Na  line 

Van  Nardroff*8  color  ap- 
paratus 

Color  mediums  in  lantern, 
spectrum 

Lantern 

Colors  of  thin  plates,  vari- 
ous 

Biprism  (Fresnel's)  and 
inclined  screen 


23  Magnifying  power  of 
microscope  or  opera 
glass 


24  Focal  length  of  flint  for 
different  spectrum 
hues 


25  Line  spectrum,  metal- 

lic vapors 

26  Identification  of  metals 

in  mixture 

27  Plot  Fraunhofer  lines 


Polarized  light  . . 


By  reflection,  transmis 
sion,  double  refraction. 
Nicol,  tourmalin 

Strain  glass 

Heat  glass 

Unannealed  glass 

Starch  in  microscope 


28  Diffraction  fringes  slit, 

narrow  obstacle, 
straight  edge,  disk 

29  Wave  length  Na,  grat- 

ing 

30  Dia.    lycopodium    par- 

ticles by  diffraction 
l)attern  (Young)  test 
with  microscope  mi- 
crometer 

31  Angle    of    polarization 

of  water 

33  Record  and  explain  col- 
ors of  selenite,  using 
spectroscope  and  va- 
rious positions 


TiTO 
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Outline  of  course  {continued) 
4  Light  (continued) 


TOPICS 


Phospliorescence . 


Fluorescence 


Thermo  lumines- 
cence  

Ultraviolet  light  . . . 


DEMONSTRATIONS 


Infra-red  ravs 


Radiometer. 


Meclianical    equiva- 
lent 
Heat  of  combustion 
Expansion 


Regelation 


Hot  air  engine 
Gas  engine  . . . , 
Teiii])erature  . , 


Balmain's  paint,  warm 


Magdala  red,  fluorescence, 
etc. 

Chtorophane 

Wood's  screen 

Spectrum    (quartz    train) 

sulf.     quinine,     Ba    Rt 

Cy  etc. 

5  Heat 

Absorl)ers,  radiators,  re- 
flectors, diathermancy 

Radiometer,  work  both 
ways 


OH  flame 

Thermostats,       Harrison's 

])endulum,  balance 

wheel  watch 
Two  blocks  ice 
I(!e  and  wire 
Working  moilel 
Working  model,  4  cycle 


liABORATORY  SXERC18ES 


33  Phosphoroscope  (Levi- 
son's)  willemite,  ruby 
and  pectolite 


34  Compare  radiators 
85  Compare    diatherman- 
cies 

36  Joule's  mech.  equiv.  to 

within  6ff' 

37  Expansion  mercury  rel. 

to  glass 

38  Absolute  exp.  mercury 


Sat .  and  unsaturated 
va|)ors 

Heat  by  comj^ression 
Cold  by  expansion. . 
Max.  and  inin.  ther- 
ms. ' 
Annealing  of  glass. . 


Laws  of  mutual  ac- 
tic^n  of  currents 


Magnet  ism 


39  Measure  high  and  low 

temps,    with  PI.  res. 

therm. 

Ether  in  barometer,  warm    40  Curveof  vapor  pressure 

water  of  water  from  50°  C. 

to  lOQo  C. 
Fire  syringe 
Formation  clouds 
Weather  bureau  patterns 
Clinical  thermometer 
Prince  Ruperts  drop 
Bologna  flask  | 

Paper    weight    or    cheaj)| 
glass  in  polariscope  ' 

6  Elect riciti/  and  magnetism 

Parallel,      opposite      and 

crossed  currents 
Deflection   of   current   bv 

ft* 

magnet  ! 

Single  loops  sets  E  and  W    41  Determine  angle  of  dip 
Soh'iioid  sets  N  &  S  by  reversing    needle 

and  magnetism 
Magnetism     induced      by    42  Determine  M  X  H 

♦'artli  I 

Thermo -magnetic     motor  j  43  Determine  M  /  H 

(nickel)  ' 
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Outline  of  course  {continued) 
6  Elect ncity  and  magnetism   (continued) 


TOPICS 


Static  electricity . . . 


Thermo-electricitv. . 


Chemical  effects 


Heat  effects 


Magnetic  effects. 


Electric  measure- 
ments with  good 
voltmeter  and  am- 
meter, allowing 
for  resistance  of 
instruments 


DEMONSTRATIONS 


Condensers 


Short  duration  of  dis- 
charge 

Mechanical  effect  of  dis- 
charge 

Heat  effect  of  discharge 

Theory  of  condenser,  illus- 
trate 

Distinguish  between  po- 
tential and  surface  den- 
sity 

Simple  junction,  iron  and 
copper 

Thermo-pile  —  galvanom- 
eter 

Thermo-battery — l>ell 

Electrotyping 

Accumulator^  2  leml 
plates  in  dil.  H2  S  O4,  bell 


Nernst  lamp  glower  with 

and    without    ballast — 

use  Bunsen 
Nernst  lamp 
Cooper-Hewitt  lamp 
Electric  blasting  fuse 
Thick    and     thin     wires. 

const.  C  or  V 
Electric  gas  lighter 
Magnetic  cut-out 
Hotel  annunciator 
Magnetic  door  latch 
Para-magnetic    and     dia- 

magnetic   substances 

(electro  magnet) 


r 


y 


■< 


LABORATORY  EXERCISES 


44 


Arrange  5  substances  in 
static-electric    series 


45 


46 


48 


Make  thermo-electric 
diagram  of  two 
metals 


Faraday's  law  with  H, 
Cu  and  Ag(  Don't  reg- 
ulate current,  but 
place  3  voltameters  in 
series ) 

Watts  per  candle  power 
of  lamp  (incandes- 
cent) run  at  different 
voltages 

Heat  e<|uivalent  of  elec- 
tric Joule  to  within 


49  Hysteresis  curve  of  iron 


')()  Horse  power  and  total 
efficiency  of  motor 
with  varying  load 

51  E.  M.  F.  and  resistance 

of  Daniel  coll  with 
ammeter  and  resist- 
ance box 

52  E.  M.  F.  and  resistanci* 

of  Daniel  cell  with 
voltmeter  and  resist- 
ance box 

53  E.  M.  F«  and  resistance 

of  Daniel  cell  with 
voltmeter  and  am- 
meter 

54  Capacity  of   condenser 

by  comparison  with 
standard — liiKh  res. 
bat. 
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Outline  of  course  {continued) 
6  Electricity  and  magnetism  (continued) 


TOPICS 


Self-induction 


Wireless  telegraphy 

Electro  m  «a  g  n  e  t  i  c 
waves 

Electric      discharge 
through  gases 


CatlKxle  rays   (elec- 
trons) 

Roentgen  rays 


Arc  light 

Kadium     (s5    speci 
men) 


DBMONSTBATIONB 


Kick   coil   (cigar   or   gas 
lighter) 


Working  model 


Absorption,  reflection,  re- 
fraction,     interference, 
polarization 
Stratification  tube,  show- 
ing   Cathode    layer, 
Crooke's  dark  space,  neg- 
ative    glow.      Faraday 
space  and  stratification 
of  pos-column 
Heat  focus  tube 
Magnetic  deflection 
Phosphoresence 
Photographic  action 
Phosphorescing  action 
Discharging' action  (-|-  and 

-) 
Relative  penetration 
Hardness  meter  (Ag,  and 

Al  steps) 
Regulating  d.  c.  lamp 
A,  B  &  G  rays  by  photo  of 

magnetic  deflection 
Self -luminescence  of  Ba  Ra 

CI  2 
Phosphorescence  of  Ba  Pt 

Cy  screen  and  willemite 
Phosphorescence  of  Sidots 

zinc  blende  (Spinthari- 
scope 
Photographic  action 
Discharging  action  (-f  and 

-) 
Relative  penetration 


ULBOKATORT  EXSRCISES 


55  Sel-finductionof  coilbr 

comparison  witb 

standard  (Wheat- 
stone  bridge,  steady 
and  interrupted  cur- 
rents) 

56  Resistance  of  coherer, 

both  stages 


Laboratory  experiments 

1  Estimation  of  tenths  and  hundredths  of  a  division.  Using 
engine-divided  scales,  estimate  millimeters  in  a  few  tenths  of  ail 
ineh,  and  then  eheek  by  seeing  how  many  millimeters  in  the  same 
number  of  whole  inches. 

2  Micrometer  caliper.  Measure  numbered  comers  of  square  of 
piate  glass,  employing  an  accurate  caliper  such  as  Biade  tj 
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Browne  &  Sharpe.    Estimate  to  tenths  of  a  division  on  the  head, 
and  correct  for  zero  error. 

3  SpherometeTy  lens.  An  excellent  spherometer  is  made  by  the 
Socidt^  Genevoise.  A  standard  flat  glass  plate  is  necessary.  Plate 
glass  may  be  selected  by  an  optical  method  for  this  purpose.  A 
lantern  condenser  lens  makes  a  suitable  object,  but  a  flatter  lens 
is  better. 

4  Optical  lever.  A  description  of  this  experiment  in  an  im- 
proved form  will  appear  in  School  Science  or  elsewhere. 

5  Weighing  by  Oauas's  method,  using  swings.  With  a  set  of 
weights  corrected  by  the  teacher,  excellent  results  may  be  ob- 
tained with  a  low  priced  balance,  though  agate  bearings  are 
desirable.    Find  the  weight  in  grams  of  a  standard  ounce  weight. 

6  Surface  tension  of  soap  water  by  rectangle.  Very  concordant 
results  are  obtained  with  a  balance  reading  to  1  mg,  and  a  very 
thin  brass  wire  frame  10  cm  broad.  The  soap  water  may  be  held 
in  a  crystallizing  disk.  It  should  be  deep  enough,  say  3  cm,  to 
allow  the  whole  frame,  say  2  cm  tall,  to  be  immersed.  Weigh 
the  frame  with  film  attached,  the  lower  portion  of  the  frame  being 
under  the  soap  water.  Then  weigh  with  film  broken.  It  will  be 
sufficiently  accurate  to  measure  the  breadth  of  the  frame  over  all 
and  multiply  by  2.  If  a  thick  wire  frame  is  used,  the  circum- 
ference  must  be  taken  into  account.  Calculate  tension  for  each 
cm  of  film. 

7  Law  of  efflux  of  gases  H  and  COn-  A  suitable  apparatus  will 
be  described  in  School  Science  or  elsewhere. 

8  Law  of  transverse  breaking  strength.  Screw  rectangularly 
arched  retaining  blocks  to  table.  Break  wooden  strips  about  ^/^ 
inch  thick  and  10  inches  long  by  pulling  up  with  40  lb  spring 
balance.    Test  law  of  thickness,  length  and  breath. 

9  Moment  of  inertia  by  use  of  rings.  A  suitable  apparatus  will 
be  described  in  School  Science  or  elsewhere. 

10  Value  of  g  to  within  ^/1>^.  The  best  method  is  with  the  use 
of  even  a  very  crude  Kater's  pendulum,  timing  it  by  method  of 
coincidences  with  a  well  regulated  clock  pendulum.  Ten  times 
the  above  accuracy  may  easily  be  reached  with  either  an  electric 
or  optical  device  for  recording  coincidences.  However,  Professor 
Boys'g  experiment,  in  which  a  weighted  smoked  glass  falls  in  front 
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of  .an  accurately  timed  tuning-fork  can  yield  good  results.     It  has 
iho  advanfaj^c  of  avoiding  any  improved  formulas. 

11  7V/At  air  jmnip  apart  and  reassemble.  Any  ordinary  puinp 
ill  good  order  will  ]>roduce  a  half  inch  vacuum,  as  measured  bv 
an  air-frco  gag(»,  and  will  hold  it  with  only  a  very  slow  leak. 

VI  Plot  curve  uf  e.rha usi ioti .  Urn?  i*eceiver.  Provide  a  branch 
liilx*  between  cylinder  and  plate,  and  connect  with  small  heavr 
wliit(»  rubber  tubing  to  top  of  bai'ometer  tube.  Plot  curve  with 
numlMM'  of  strokes  (toward  the  last  they  may  be  taken  in  group* 
of  10)  as  abscissae,  and  wMth  higlit  of  mercury  in  barometer 
tube  as  ordinates.  Above  this  curve  i»lot  a  horizontal  line  corrt- 
spoiiding  to  the  reading  of  an  ordinary  good  barometer. 

!.'>  ^^mithfifmiifH  hannneter.  Correct  for  temi)erature  of  mer- 
cury and  scale.     Make  veniier  readings. 

14  Jllf/hls  7rUh  aneroid  harometcr.  The  instrument  must  be 
of  line  construction.  Measure  hight  of  laboratory  window  above 
ground  and  then  t(»st  with  tape. 

IT)  Dcnsiti/  of  drj/  air.  Use  balance  sensitive  to  1  mg  and  a 
r>  liter  dry  flask.  Kxhaust  partially  with  air  pump  provided  with 
air-ficc  ^uage.  Disconnect  from  pump  after  temperature  has 
bc((>ni(»  st<\ady.  W<*igh.  Allow^  air  to  return  through  drying 
tub(»  and  wcioli  aj^ain.  Read  barometer  and  thermometer.  Cal- 
culate >\(MjLrIit  of  liter  of  dry  air  redu<*ed  to  oC  and  to  760  mm. 

U;  /'o/A  f(i  irifltin  }/,'.  T^se  a  simple  electric  pendulum  (plat- 
innni  point  sweej)in«r  across  narix)w  mercury  trough)  to  actuate 
an  clecti'ic  time  marker  made  from  a  telegraph  sounder.  This 
marker  should  make  its  taps  at  one  side  of  the  fork  reconl 
(linMtly  opposite  the  stylus  of  the  fork.  Receive  the  record  either 
on  a  smoked  brass  diMim  or  on  a  very  long  smoked  plate  glass 
strij>  rnnnin*^^  in  tinely  made  guides.  With  a  good  pendulum  and 
with  care  about  han<Uing  the  fork  so  as  not  to  change  its  tem- 
jierature  an  a<-curacy  in  times  the  above  m.iy  easily  be  attained. 
The  fork  when  accurately  rated  may  be  used  in  Experiment  10. 

17  Vi'loi-itii  of  i«nnid  in  mrtal  rotls.  Use  rods  of  ahiminium. 
steel,  and  brass  vibrated  loTij;itudiiially  with  rosined  cloth.  De- 
termine number  of  vibrations  with  sonometer  string  and  rated 
fork.  The  leii«:th  of  the  rod  represents  half  a  w^ave  length.  Cal- 
culate* velocitv. 
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18  Velocity  of  so^md  in  hydrogen  or  carlon  dioxid.  Use 
Kuudt's  tube  and  cork  dust  or  Ivcopodiuin.  Pass  the  dried  gases 
by  suitable  connections  into  the  tube  at  the  adjustable  end.  A 
very  instructive  and  important  experiment. 

19  Measure  toave  length  of  inaudible  sound  from  a  Oaltoru 
whistle.  Use  sensitive  flame  and  get  nodes  and  loops  (after  Ray- 
leigh's  method)  by  reflection  of  sound  from  vertical  glass  plate. 
Shift  glass  plate  through  20  or  30  modes  using  meter  rod  as 
guide.  The  distance  between  two  nodes  is  a  half  wave  length. 
From  the  velocity  of  sound  calculate  the  frequency  of  the  whistle. 

20  Lissajous'  figures.  Use  any  of  the  common  methods.  Two 
l>endulums  swinging  at  right  angles  to  each  other  and  arranged 
to  leave  a  resultant  trace  on  smoked  glass  give  the  finest  results. 

21  Transverse  vibration  of  rod  fixed  at  one  end.  Use  a  light 
steel  rod,  say  2  mm  diameter  and  30  cm  long,  clamped  firmly  in 
a  very  heavy  vise.  Determine  frequency  'of  fundamental  and  of 
four  overtones  by  means  of  calibrated  sonometer  string.  Also 
test  half  the  length. 

22  Chladin  plate,  A  very  flat  brass  plate,  -i^«-  in.  thick  and! 
9  in.  square,  does  well.  If  not  perfectly  flat  a  little  judicious 
bending  will  improve  it.  The  sand  figures  (sand  must  be  well 
washed  and  the  plate  perfectly  freed  from  grease)  show  up  better 
if  plate  is  stained  black.  Record  G  figures  with  conditions  of 
clamping,  damping  and  bowing.  Use  bass-bow,  and  have  sharp 
edges  of  plate  rubbed  off  with  a  fine  file  or  emery  cloth. 

23  Magnifying  pouter  of  microscope.  For  rough  measurements: 
view  millimeter  scale  on  stage  with  right  eye  looking  through 
microscope  and  a  millimeter  scale  10  inches  away  directly  with 
left  eye.  So  control  the  eyes  as  to  make  the  images  overlap. 
Though  ver>^  crude,  this  method  may  be  carried  out  in  a  few 
moments.  For  better  work  use  a  simple  camera  lucida  made  of 
cover  glass  mounted  at  45°  in  front  of  the  eyepiece,  the  microscope 
being  made  hori7X)ntal.  The  eye  is  held  above  the  cover  glass  and 
directed  downwards.  Ten  inches  below  the  eye  is  placed  a  inilli- 
meter  scale.  Modifv  the  illumination  of  this  scale  so  that  it  niav 
be  seen  easily  in  superposition  with  the  reflected  image  of  the 
stage  micrometer.  Instead  of  a  microscoj>e  an  opera  glass  may 
be  tested  by  the  first  method  using  as  an  object  the  iron  bars  (»f 
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a  railiii^,  tho  small  glass  panes  of  a  window,  or  the  bricks  or 
stones  in  a  wall. 

24  Chromatic  aberration  of  a  simple  lens.  For  the  object  use 
a  bright  distant  light  (are,  incandescent,  or  Nernst)  and  receive 
image  on  ground  glass.  To  color  the  light  place  directly  in  front 
of  the  Sonne  several  thicknesses  of  ruby  glass  for  red,  and  a  glass 
cell  containing  ammonio-sulfate  of  copper  for  violet.  Find  the 
focal  length  for  each  of  these  colors.  Their  difference  divided 
by  their  average  gives  the  longitudinal  chromatic  aberration. 

25  Line  spectra  of  metallic  vapors.  Use  a  spectroscope  pro- 
vided with  a  scale  and  plot  the  emission  spectra  of  several  metallic 
salts  held  in  Hunsen  liame. 

2G  Idcntificatian  of  7netals  in  a  mixture  of  salts.  Limit  the 
mixture  to  several  of  the  salts  studied  in  the  previous  experi- 
ment. 

27  Plot  Fraunhofcr  lines.  Use  a  narrow  slit  and  direct  the 
sunlight  into  the  spectroscope  by  means  of  a  mirror.  For  observ- 
ing the  extreme  lines  it  will  be  necessary  to  open  the  slit  a  little 
and  cut  oil'  the  flood  of  light  either  by  several  thicknesses  of  ruby 
glass  or  by  a  dense  solution  of  ammonio-snlfate  of  copper. 

28  Diffraction  fringes,  Suitable  apparatus  will  be  described 
in  School  l>>riencc  or  elsewhere. 

29  Ware  length  of  sodium  light  with  glass  grating.  Excellent 
gratings  on  glass  made  by  ]»hotographic  reproduction  are  now  pro- 
curable at  low  cost.  Through  the  grating  view  an  illuminated 
slit  or  lanif>  lilameiit  under  whieh  is  placed  a  meter  rod.  Read 
off  on  the  rod  the  position  of  the  diffraction  image  and  from  the 
distance  of  this  image  from  the  grating  calculate  the  wave  length. 
The  grating  sjuicing  must  be  accurately  known. 

,*{0  Diameter  of  Ij/copodiiim  particles  hy  means  of  diffraction 
figure.     Details  will  be  given  in  School  Science  or  elsewhere. 

31  Angle  of  polarization  of  loater.  Details  will  apx)ear  in 
School  Science, 

IV2  Phosphoro.Hcopr ;  tlctennination  of  relative  persistance  of 
phosphorescence  of  several  minerals  hi/  Levison's  method.  Will  be 
decribed  in  School  Science  or  elsewhere. 

33  Compare  radiators.  Use  Leslie  cubes,  thermopile  and  cone, 
and   calibi'ated    low   resistance   galvanometer  or  milli-ammeter. 
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The  thermo-pile  must  be  shielded  from  draughts  and  allowed  to 
cool  off  thoroughly  between  the  determinations. 

34  Compare  diathermancies.  Follow  methods '  described  by 
Tyndall,  Heat  as  a  Mode  of  Motion. 

35  Joules  mechanical  equivalent  of  heat  to  vAthin  5^,  Simple 
apparatus  capable  of  yielding  this  accuracy  is  now  furnished  by 
dealers  abroad. 

36  Expansion  of  mercury  relative  to  glass.  Use  "  weight  ther- 
mometer."   Easy  to  m-ake  from  test  tube. 

37  Absolute  expansion  of  mercury.  Use  method  of  Belong  & 
Petit  in  simplified  form. 

38  Measure  high  and  low  temperatures  with  platinum  resist- 
ance  thermometers.  Details  will  appear  in  School  Science  or  else- 
where. 

39  Curve  of  vapor  pressure  of  water  from  50°  C  to  100°  C, 
Surround  upper  part  of  simple  barometer  with  water  jacket. 
Heat  water  in  jacket  by  forcing  in  steam  from  below,  controlling 
the  flow  of  the  steam  by  a  three-way  stopcock.  A  few  drops  of 
water  may  be  introduced  into  the  barometer  from  below  by  meane 
of  a  dropping  tube.  The  depression  of  the  mercury  may  be  read 
off  by  a  scale  fastened  to  the  barometer  inside  the  jacket.  The 
water  of  the  jacket  must  be  agitated  by  a  suitable  stirrer  and  its 
temperature  determined  with  a  calibrated  thermometer.  In 
plotting  use  temperatures  as  abscissae  and  vapor  pressures  as 
ordinates. 

40  Determine  angle  of  dip.  Use  inclination  compass  and  re- 
verse the  axis  of  the  needle  and  also  its  polarity. 

41  Determine  MxH.    See  Stewart  &  Gee. 

42  Determine  M/H.    See  Stewart  &  Gee. 

43  Arrange  five  substances  in  static  electric  series.  Details  to 
appear  in  School  Science. 

44  Make  thermoelectric  diagram  of  tioo  metals.  Details  to 
ai)pear  in  School  Science. 

45  Faraday's  law,  using  H.  Cu,  and  Ag.  Place  the  three  vola- 
meters  in  series.  It  is  not  necessary  to  regulate  or  measure  the 
current;  simply  try  to  show  that  the  amounts  of  the  elements 
separated  are  proportional  to  their  "  combining  weights." 
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46  Watts  per  candU:  of  an  incandescent  lamp  run  at  different 
roltngea,  Us*^  j!r»oil  voltniHer  and  ammeter,  and  any  form  of 
IibotuiueTf-r.  Mmiifv  the  voltage  across  the  lamp's  terminals  by 
placing  itsistanoe  in  series,  such  as  a  water  rheostat.  Plot  a 
curve. 

47  H*at  ftjuirnhnt  of  fhrtric  Joule  to  within  2V.  For  calori- 
meter iis»-  gallon  tin  pail  with  tin  cover,  and  supported  on  three 
corks.  Fiistcn  binding  jrosts  to  tin  cover  and  support  coil  of  high 
resistance  <  *•  Krupp  "  or  ••  Climax  ■' »  wire.  Arrange  a  simple 
stirrer  to  keep  weighed  water  in  pail  of  uniform  temperature. 
Pass  a  calibrated  thermometer  through  tin  cover.  Use  about  1000 
watts,  and  measure  with  voltmeter  and  ammeter.  Correct  for 
specific  heat  of  a]»paratus,  stem  error  of  thermometer,  and  for 
radiation. 

48  Htjstenifis  curve  of  iron.  Use  simple  magnetometer  with 
compensation  coil,  goo<l  ammeter,  and  rheostat.    Plot  curve. 

49  Horse  power  and  total  efficiency  of  motor  with  varying  speed. 
Measure  watts  supplied.  Measure  speed.  Measure  torque  with 
Prouy  brake.    Calculate  power.     Plot  curved. 

50  E.  }[,  F.  and  resistance  of  Daniel  cell  with  ammeter  and 
renifitaurc  hoj-.     Corivct  for  n^sistance  of  ammeter. 

51  E,  IT.  F,  and  7'esistance  of  Daniel  cell  with  voltmeter  and 
resistance  ho.r.     Correct  for  resistance  of  voltmeter. 

52  E,  M,  F,  and  rcsistaucc  of  Daniel  cell  tcith  voltmeter  and 
ammeter.     Correct  for  rcsi^stance  of  instruments. 

5«*5  Capacity  of  condenser  hy  method  of  companson  tcith  a 
standard.     T^sc  high  resistance  ])allistic  galvanometer. 

54  Hi'lfindiiction  of  a  coil  hy  comparison  with  a  standard. 
Use  niotbod  of  Wheats! one  bridge,  employing  steady  and  inter- 
rupted  (induction  coil)   currents. 

55  Resistance  of  coherer,  both  stages.  Use  "  Postoffice  "  pat- 
tern of  Wheat  stone  bridge.  Nickel  filings  may  be  used  in  a 
glass  tube  having  /i,  inch  bore.  l>rass  terminals,  amalgamated  at 
their  ends,  should  be  led  in.     DiU'erent  pressures  may  be  tried. 

Naturally  to  any  one  ])]anuing  to  try  this  course  the  matter  of 
exi)ense  will  arise.  It  is  intenchM]  that  the  experiments  should 
be  of  a  higher  order  and  a<curacy  than  those  usually  employed  in 
fii^st  year  physics,  and  so  the  average  cost  of  a  single  experiment 
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will  be  greater.  But  on  the  other  hand,  since  the  pupil  arrives  at 
this  second  year's  work  with  a  general  knowledge  of  physics, 
it  is  not  so  important  to  duplicate  apparatus,  though  this  may 
be  done  in  a  few  easy  cases  in  order  to  keep  the  class  going. 
Most  excellent  ammeters  and  voltmeters  may  now  be  obtained 
from  the  Weston  Electrical  Instrument  Co.  for  about  |14;  they 
only  differ  from  the  finest  ins.truments  in  the  appearance  of  the 
case,  and  in  the  accuracy  of  calibration.  The  internal  mechanism 
is  identical.  Hans  Ileele,  Berlin,  furnishes  an  excellent  spectro- 
scope with  the  densest  flint  prism,  telescope,  and  illuminate  scale 
for  f20.  With  a  few  good  instruments  of  this  sort  as  a  basis,  a 
teacher  with  some  mechanical  ability  and  flOO  or  so  can  work 
up  a  very  worthy  course.  However,  a  few  thousand  dollars  could 
scarcely  be  put  to  better  use. 

WMth  one  or  two  exceptions  all  the  laboratory  experiments  men»- 
tioned  in  the  list  have  been  well  tesited  by  members  of  the  com- 
mittee, and  are  therefore  presented  with  some  degree  of  confidence. 
The  same  statement  may  be  made  with  regard  to  the  demonstra- 
tions. 

Respectfully  submitted 

Ernest   R.   von    Nardrofp^   Chairman 
Erasmus  Hall  High  School,  Brooklyn 

R.  J.   KiTTREDGE,   Schcuectadv   Union 
Classical  Institute 

A.  L.  Arey,  Girls  High  School,  Brook- 
Ivn 

O.  C.  Ken  YON,  Syracuse  High  School 

C.  N.  Cobb,  Regents  Office,  Albany 

0.  C.  Kenyon — The  j)resent  syllabus  in  physics  is  certainly  a 
$n*eat  improvement  over  the  j)recediiig  one.  Let  us  first  acknowl- 
edge and  emphasize  that  fact.  1  think,  moreover,  that  as  science 
teachers,  we  should  congratulate  ourselves  on  having  at  Albany 
a  body  of  men  who  are  so  able,  and  so  willing  to  listen  to,  and 
to  adopt,  suggestions  that  sccin  to  l)e  in  the  line  of  progress.  I 
doubt  whether  any  other  state  is  so  well  favored  in  this  respect. 

The  relative  amount  of  credit  for  laboratory  work,  the  choice 
of  certain  questions  in   the  examinations  out   of  a  number,  the 
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character  of  the  questions — in  fact,  everything  connected  with  the 
Regents  work  has  been  to  me  satisfactory. 

A  pupil  well  prepared  finds  the  examination  easy  as  he 
should,  while  a  careless  or  a  poorly  prepai'ed  pupil  is  likely  to 
fail,  either  from  selecting  the  wrong  questions  or  else  from 
answering  thoughtlessly. 

I  am  not  in  favor  of  a  course  in  which  there  shall  be  little  or 
no  laboratory  work.  To  favor  such  a  course  would  seem  to  me 
like  lowering  our  standard  and  taking  a  step  backward. 

I  think,  however,  that  the  present  course  would  be  improved 
by  arranging  the  laboratory  and  class  work  along  parallel  lines, 
by  changing  some  of  the  easier,  qualitative  experiments  from  the 
laboratory  list  to  that  of  the  classroom,  but  specially  by  making 
the  individual  experiments  the  backbone  of  the  work,  as  has  just 
been  suggested  for  the  course  in  chemistry,  the  other  subject- 
matter  being  chosen,  first,  to  prepare  the  pupil  for  these  experi- 
ments, and,  second,  to  illustrate  their  practical  bearing  and  appli- 
cations in  life,  that  part  of  the  study  which  to  a  large  number  is 
the  most  interesting  and  profitable.  Of  course,  there  would  be 
some  subjects  taught  which  ai*e  not  suitable  for  individual  experi- 
ments, such  as  the  law  of  gravitation,  but  I  would  make  these  as 
few  as  possible. 

If,  also,  a  beginning  could  be  made  in  correlating  the  subjects 
of  physics  and  matheinatics,  by  introducing  into  the  latter  study 
some  of  our  ])iirely  iiiathematical  work,  a  great  advantage  would 
result  to  both  studies.  Some  of  the  laws  of  physics,  specially 
those  that  need  no  elaborate  or  dillicult  experiments  to  make  them 
understood — the  laws,  for  example,  of  weight  as  related  to  dis- 
tance, the  lever,  tlie  downward  pressure  of  liquids  and  of  the 
atinosplieie,  ilie  I'oniiulae  for  tenacity  and  si)€cific  gravity — could 
be  used  in  algebra  and  geonietr\  under  the  heads  of  the  equation, 
ratio,  ]u-oiK)rtion,  and  in  problems.  If,  besides,  the  subject  of 
variation,  or  how  a  change  in  one  of  two  related  quantities  affects 
the  (itlur,  could  l)e  taught,  that,  also,  would  help  us  much. 
I*liysi<s  is  surh  a  diflicult  study  to  those  who  come  to  it  poorly 
pre])ared  that  we  are  justified,  I  think,  in  asking  this  aid  of 
niatheiiiatics,  though,  no  doubt,  the  jirofit,  as  I  said,  would  be 
mutual. 
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As  another  improvement,  the  time  for  the  course  in  physics 
should  be  lengthened.  At  the  first  meeting  of  this  association  in 
L896,  I  remember  saying  to  Mr  Arey,  then  of  the  Rochester  High 
•^hool,  that  physics  ought  to  be  a  three  term  (a  year  and  a  half) 
jtudy.  Mr  Arey  agreed  with  me.  I  also  said  that  for  several 
rears  I  had  been  making  it  such  by  leaving  the  major  part  of 
electricity  till  the  third  term,  and  teaching  that  as  a  separate 
study.    This  practice  we  have  continued  to  the  present  time. 

It  would  be  better,  as  has  been  suggested  by  Mr  Cobb,  to 
include  in  the  supplementary  course  some  of  the  present  first 
year  work  in  other  divisions  than  electricity,  and  to  add  enough 
additional  material  to  make  a  full  two  years  course. 

In  each  of  the  divisions  of  physics  there  are  many  advanced  or 
supplementary  experiments  and  laws  which,  while  well  within 
the  mental  grasp  of  secondary  pupils,  are  absorbingly  interesting, 
as  valu.ible  for  qiental  training,  and  much  more  helpful  after- 
wards, than  many  of  the  other  subjects  taught  in  their  place,  and 
this  is  true  whether  the  pupil  is  to  go  to  college  or  not. 

I  wish  to  say  right  here,  that  I  do  not  see  why  we  should  put 
in  the  background  the  argument  of  utility.  We  believe  in  it  thor- 
oughly; then  why  not  use,  and  make  the  most  of  it? 

The  only  way  to  teach  physics  properly  in  one  year  is  by  omit- 
ting many  topics  that  a  high  school  pupil  should  know.  By  teach- 
ing properly,  I  mean  thoroughly.  Every  year  I  am  more  sure  that 
what  can  not  be  taught  thoroughly  ought  not  to  be  attempted, 
at  least  not  in  science.  Such  teaching  must  result  jn  giving 
pupils  both  vague  ideas  and  a  bad  habit,  that  is,  the  habit  of 
being  satisfied  with  vague  ideas. 

Besides,  the  attempt  to  crowd  many  difficult  topics  into  a  too 
short  time  is  likely  to  impart  a  distaste  for  the  study,  certainly 
a  most  undesirable  result. 

The  addition  of  individual  laboratory  practice  has  added  many 
important  facts  to  the  already  large  store  of  knowledge  that  our 
students  have  to  acquire.  First,  the  apparatus  for  this  work  is 
to  quite  an  extent  different  from  that  of  the  classroom.  It  must 
be  studied,  described,  and  a  drawing  made  of  it.  Some  atten- 
tion must  be  given,  also,  to  the  degree  of  accuracy  of  the  instru- 
ments used  and  of  the  result  obtained,  to  the  proper  number  of 
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figui'os  to  be  kept  in  computations,  and  certainly  a  good  deal  of 
thought  to  sources  of  error  or  how  a  more  accurate  result  might 
have  been  obtained,  to  omit  which  is  to  leave  the  pupil's  mind  in 
doubt  as  to  whether  a  law  has  been  really  proven,  or  the  reverse. 
All  of  this  work  demands  time. 

Imj)ortant  discoveries,  inventions,  and  improvements  iu 
machinery  arc  made  each  year,  but  who  is  able  to  teach  worthily, 
for  example,  the  subject  of  x-rays,  or  wireless  telegraphy,  or  the 
gas  engine,  or  the  steam-turbine,  or  the  properties  of  alternating 
curit?nts  of  electricity,  or  the  properties  of  radium,  all  of  which 
are  everyday  topics?  Or,  if  these  are  taught,  which  of  the  oldt?r, 
but  quite  as  imi>ortant  subjects,  are  omitted? 

Again,  in  order  (o  make  physics  an  interesting,  real,  and  vivid 
study  (and  it  is  vivid  ideas  that  last  longest  and  count  most  in 
tea(;hing),  there  must  be  a  large  number  of  class  experiments, 
and  not  only  the  simpler  ones,  but  often  more  complex  apparatus 
is  required  which  must  be  studied,  drawn  (if  the  work  is  done 
thoroughly),  recited  on;  and  all  this  before  the  study  of  the  under- 
lying principle,  which  is  the  real  object  sought,  can  be  entered  on. 

For  the  reasons  that  I  have  given,  and  others,  it  seems  to  nie 
that  it  would  l)e  taking  stei>s  in  advance  if  the  State,  recognizing 
the  difficulty  and  the  importance  of  physics,  should  inti^oduce  into 
the  c()urs(»  in  mathematics  some  of  the  simpler  physical  laws, 
should  arrange  class  and  laboratory  work  along  parallel  line*. 
with  s]>ecial  emphasis  on  the  latter,  and  should  extend  the  physics 
course  to  two  years.  TIk^  trend  of  opinion  of  teachers  of  physics 
throughout  the  country  seems  to  me  to  l>e  in  these  directions. 

Prof.  William  Hallock  -In  general,  I  am  VQry  much  in  favor  of 
the  ]>l;ni  projHised,  and  believe  that  it  will  result  iu  very  satis- 
factory work,  if  it  is  <()iisrientiously  carried  out  under  qualified 
instructors  and  \n  iili  jiroper  e(|ui}nnent.  These  two  latter  factors 
I  believe  lo  he  llu*  most  essential  for  the  success  of  this  character 
of  work  iu  hi^Ii  schools.  Whereas  it  may  be  possible  for  poorly 
qualified  teadu  is  lo  had  the  student  through  the  few  elementary 
ex[K»rini(  iits  lequJKMl  in  the  lirst  year  course,  it  is  absolutely 
necessary  that  the  sciond  year  work  should  l>e  in  charge  of  a 
jKM-son  thorou«;hly  t|ualitied  to  ]iresent,  not  only  the  actual 
material  which  is  required  in  th(»  course,  but  to  have  such  a  com- 
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mand  of  the  subject  as  to  be  able  to  follow  up  collateral  points 
that  are  liable  to  arise  at  any  moment,  and  in  the  successful  dis- 
cussion of  which  the  teacher  finds  his  best  opportunity  of  holding 
the  interest  of  the  students  and  demonstrating  to  them  that  he 
has  a  reserve  of  knowledge  beyond  the  immediate  requirements, 
which  must  result  in  gaining  their  respect,  and  which  is  not  pos- 
sible so  long  as  they  feel  that  the  teacher  is  telling  all  that  he 
knows.  With  the  grade  of  teachers  now  available  in  many  of  the 
better  secondary  schools,  such  a  course  is  entirely  practicable; 
but  on  the  other  hand  it  is  useless  to  attempt  the  giving  of  such 
a  course  unless  the  authorities  are  prepared  to  supply  an  equip- 
ment which  really  deserves  the  name,  and  will  enable  the  teacher 
and  pupil  to  do  the  experiments,  and  not  simply  talk  about  them. 
I  believe  that  in  this  second  year  course  the  quantitative  idea 
should  prevail  both  in  lecture  work  and  in  the  laboratory.  In  the 
discussions  and  demonstrations  a  large  number  of  numerical 
problems,  illustrating  the  application  of  the  formulae  to  all  pos- 
sible cases  should  be  required  of  the  student.  It  is  remarkable 
how  long  students  may  be  familiar  with  the  formula  and  the 
principle  and  still  be  unable  to  work  out  problems  from  given 
data.  In  the  laboratory  the  work  should,  in  practically  all 
cases,  be  quantitative,  and  require  a  higher  degi-ee  of  accuracy 
than  that  attained  in  the  first  year  work.  I  see  no  objection  to 
repeating  many  of  the  experiments  already  performed,  with  better 
apparatus,  and  requiring  a  higher  degree  of  accuracy.  In  the 
same  way  in  the  discussions  and  demonstrations,  many  of  the 
subjects  may  be  reviewed,  giving  additional  details  and  more 
accurate  application  of  the  principles.  In  fact,  it  seems  to  me 
that  the  student  may  make  at  least  two,  and  preferably  three, 
journeys  through  the  whole  subject,  touching  on  each  of  the 
fundamental  points,  but  in  each  successive  journey  developing 
more  elaborate  detail  and  more  careful  and  quantitative  exami- 
nation of  the  principles.  For  example,  whereas  the  first  course 
may  touch  but  lightly  on  the  phenomenon  of  (he  i-efraclion  of 
light  with  simple  exjicrinu^nts  and  applications,  (h(»  second  time 
this  subject  is  taken  uj),  it  may  include  a  more  (\arcful  examina- 
tion, more  accurate  methods  of  determination,  such  detifils  as 
total  refle<'tion,  ])olarization,  disi)ersion,  spectrum  analysis,  cor- 
rection of  lenses,  etc..  still  in  a  coniparalivcly  incomplete  way; 
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and  the  third  time,  these  subjects  would  include  such  things  as 
anoniahnis  dispersion,  interference,  diffraction,  the  grating,  the 
Iiheiioniena  of  polarized  light,  and  double  refraction.  In  short, 
all  the  experimental  material  preliminary  to  mathematical  ili»- 
cusslons  in  the  subject. 

I  believe  that  the  proposed  syllabus  is  entirely  right  in  making 
no  j)i*epa!-atiou  for  any  particular  engineering  course.  It  should 
be  considered  in  a  general  way  and  form  a  general  foundation. 
As  to  the  subject-matter  of  the  syllabus,  I  have  no  fault  to  find 
with  it  whatever.  In  general,  the  material  is  well  chosen  and 
appropriate  to  such  a  course.  As  above  remarked,  however,  its 
success  will  depend  on  the  ability  of  the  teacher  and  the  charac- 
ter of  the  equij)ment.  I  might  suggest  that  I  think  certain  experi- 
ments, like  moi-e  accurate  work  with  the  balance,  with  correc- 
tions for  the  weights,  and  inequality  of  the  arms,  and  the 
buoyant  (^IVect  of  the  atmosphere,  might  ii^-ell  be  introduced  with 
advantage;  also  work  on  the  pendulum,  careful  determinations 
of  time  of  vibraticm  by  various  methods,  and  thecun'e  for  varying 
lenj^lhs.  rnd(r  heat,  Newton's  law  of  cooling,  accurately  carried 
out,  is  instructive  on  the  subjects  of  radiation  and  absorption. and 
d(  Icrininations  of  sjjecific  heat  and  latent  heat  are  very  desirable, 
and  not  very  dillicnlt.  Under  light,  I  would  suggest  that  the  first 
few  snbjects  on  the  stereoscope,  rainbow,  contrast  etc.,  be  put  in 
a  little  bit  latir  after  the  discussion  of  lenses  and  prisms.  I 
think  some  ^rood  determinations  of  index  of  refraction  and 
jjliotoniotry  are  very  desirable.  A  very  good  and  simple  exjxTi- 
nienl  is  <](^t(Minining  the  index  of  refraction  of  glass  by  means  of 
tlu»  an^lc  of  maximum  polarization.  Under  electricity  and  mag- 
nelisni,  1  tliink  tli<^  determination  of  H  and  M  is  a  very  good 
ex[:eriin<'nt,  rcfiuirinjr  consistent  and  accurate  observation,  the 
use  of  the  ballistic  galvanometer,  also  the  eflflciency  curve  of  a 
battery.  J  think,  in  this  course,  the  elementary  manipulations  of 
sol(lerin«r,  ^lass-blowing,  the  manipulation  of  gold  le^if,  cocoon 
liber,  etc..  niijilit  incidentally  1m»  introduced.  But  I  am  confidant 
that  the  conrs(>  as  outlined,  in  jn-oiK^r  hands,  with  proper  equip- 
nuMit,  will  resnlt  in  j^iving  to  the  student  a  good  quantitative 
grasp  of  tlu^  subj(Mt,  wbich  is  certainly  worth  the  five  periods  a 
wcH^k  of  It)  minutes  ea<h  which  tiie  subject  certainly  should  have. 
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REPORT  OF  COMMITTEE  ON  LABORATORY  COURSE 

IN  PHYSIOLOGY 

OESTEB    LIST     OF    LABORATORT    EXERCISES    IK    PHTBIOLOOT    TO     BE 

PERFORMED   BT  EACH  STUDENT 

BY  C.   N.   COBB,  REGENTS  OFFICE,  ALBANY,   CHAIRMAN 

Exercise  to  show  mineral  matter  in  bones 

"  animal  " 

Study  of  different  kinds  of  joints,  using  parts  of  a  skeleton 
Tests  for  acids  and  alkalis 
starch 
grape  sugar 
nitrogenous  substances 
fats  and  oils 
mineral  substances 
Exercise  to  show  digestion  of  starch 

"  "  nitrogenous  substances 

"  "  fat 

^^  osmosis 

Circulation  of  blood  in  frog's  foot,  tadpole's  tail  or  gills  of 

necturus  seen  with  comi>ound  microscope 
Microscopic  study  of  human  blood  corpuscles;  also  frog  blood 

corpuscles 
Microscopic  study  of  prepared  mounts,  as  section  of  lung, 

bone  etc. 
I]xerci8e  to  show  presence  of  carbon  dioxid  in  expired  breath 
Study  of  gross  structure  of  muscle 
Exercise  to  show  the  temperature  of  the  body 

"  blind  spot 

These  are  found  in  most  of  the  textbooks. 

OESTED   DEMONSTRATIONS   IN  PHYSIOLOGY   AND   HYGIENE    TO   BE   PER- 
FORMED  BY   THE   TEACHER 

BY  C.  N.  COBB,  UEGKNTS  OFFICE,  ALBANY 

Action  of  the  diaphragm  and  the  lungs 

To  show  that  pei)sin  and  acid  are  necessary  for  gastric  diges- 
tion 

To  illustrate  the  action  of  the  heart  and  how  it  pumps  the 
blood  in  onlv  one  directtion 

Preparation  and  test  of  oxygen 


G8G  UNIVERSITY    OP   TUK   STATE   OF   NEW    YOBK  [DeC.30 

5  Demonstration  to  show  how  to  check  the  flow  of  blood  fromt 

vein  or  artery 
(I  Study  of  the  cii'culation  of  air  in  a  schoolroom  as  related  t0 

ventilation 
7  Dissection  of  heart  of  sheep  or  beef 
S  Dissection  of  sheep's  eye 
9  Dissection  of  sheep's  brain 
10  Dissection  of  other  organs  of  animals 

Wednesday  morning 

GENERAL  SESSION 

A  mi:thod  of  measuring  the  amplitude  of  vibra- 
tion IN  STATIONARY  SOUND  WAVES 

BY   BEUGEN  DAVIS,  COLUMBIA  UNIVERSITY,  NEW  YORK 

[Abstract] 

The  first  pai)er  described  and  exhibited  a  new  effect  discovered 
by  the  speaker  which  may  be  applied'  to  the  accurate  determina- 
tion of  the  amplitude  of  vibration  in  stationary  sound  waves. 

This  effect  is  as  follows:  if  a  small  hollow  cylinder,  which  if 
closed  at  one  end,  be  placed  in  a  stationary  sound  wave,  it  will 
be  subject  to  two  forces,  one  of  which  tends  to  orient  it  so  that 
the  axis  of  the  cylinder  will  be  perpendicular  to  the  direction o( 
vibration,  and  another  force  which  tends  to  drive  the  cylinder 
across  the  wave  in  the  direction  of  the  closed  end. 

The  actual  cylinders  used  for  these  experiments  were  tte 
golalin  luodicinc  capsules  used  by  physicians. 

A  uicasuriu^  instrument  was  constructed  by  mounting  two  of 
thost*  cvlindci's  on  a  paj^er  ann,  and  suspending  the  same  by  a 
torsion  wire  in  the  sound  wave.  The  stationary  sound  was  that 
I>r()<lucc(l  ill  a  stopjicd  organ  pipe.  The  pipe  was  blown  so  as  to 
produce  tln^  first  ovorlone.  A  thin  rubber  diaphragm  was  placed 
across  tlic  pipe  :if  tlu^  node*  next  the  mouth.  The  interior  of  the 
pi|)(^  from  this  node  to  tlu^  closed  end,  which  included  just  one  half 
wave  leiigili.  was  tlnis  sliielded  from  the  disturbances  of  blovinfr 
The  ouIn  niolion  wiliiin  the  i>i]^e  was  oscillatory  motion  of  tte 
air  particles. 

Th(»  forc(»  acting  on  the  eylindors  when  placed  in  the  soiuid 
wave  was  carefullv  measured.     The  force  was  zero  at  the  nodea^ 
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ind  very  great  at  the  middle  of  the  loop.  The  force  varied  from 
the  nodes  to  the  loop  in  such  a  way  that  if  a  curve  was  plotted 
laving  square  root  of  the  forces  as  ordinates,  and  the  distances 
silong  the  pipe  as  abscissae,  the  curve  obtained  was  a  true  sine 
curve. 

The  force  acting  on  the  end  of  the  cylinders  is  proportional  to 
the  square  of  the  amplitude  of  vibration. 

The  amplitude  of  vibration  may  l)e  found  by  the  application 

of  Bemouilli's  equation  '^    = —  V-*  ^'^  where  u  is  the  instantane- 

ous  velocity,  and  <p  and  p  are  (he  density  and  ])ressure  of  the 
vibrating  gas  respectively. 

In  one  pipe  which  was  used  in  a  series  of  experiments,  the 
amplitude  was  found  to  be  4.3  mm  when  blown  at  moderate 
pressures. 

THE  p:lectrodeless  discharoe  in  high  vacua, 

AND  THE  MEAN  FREE  PATH  OF  AN  ELECTRON 

BY  BERGEN  DAVIS,  COLUMBIA   UNIVERSITY,  NEW  YORK 

[Abstractl 

This  paper  contained  the  results  of  the  investigations  by  the 
speaker  on  the  theory  of  the  electrodeless  discharge.  A  demon- 
stration was  also  given  showing  the  electrodelc>ss  discharge  and 
also  exhibiting  the  rotation  of  a  miniature  anemometer  in  the 
discharge. 

The  discharge  was  produced  by  a  Leyden  jar  system.  This 
system  was  constructed  >\ith  four  jai's  arranged  two  in  series  and 
two  in  parallel.  The  inner  coatings  were  conne<ted  to  the  si)ark 
gap,  and  to  the  terminals  of  the  secondary  of  a  large  induction 
roil.  The  outer  coatings  were  connected  to  a  coil  composed  of  a 
few  turns  of  coarse  wire. 

When  the  sparks  jmssetl  at  the  spark  gap,  a  brilliant  white 
discharge  was  produced  in  a  proiK»rly  exhausted  vessel  [)laced  in 
the  small  coil. 

A  vessel  was  shown  containing  a  small  glass  anemometer. 
Where  the  discharge  passed  in  the  vessel,  the  anemometer  rotated 
with  a  high  velocity.  This  rotati<m  is  probably  due  to  the  impact 
of  the  moving  electrons  driven  by  the  oscillating  elcMtromotive 
force. 
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An  investigation  of  the  starting  potential  of  the  discharge  was 
described.  The  least  potential  (volts  per  cm)  necessary  to  pro- 
duce the  discharge  was  measured  at  various  pressures.  The  start- 
ing potential  was  found  to  decrease  with  decreasing  pressures  to 
a  certain  pressure,  and  then  rise  again  to  a  great  value. 

The  pressure  at  which  the  minimum  occurred  varied  with  the 
frequency  of  oscillation.  The  potential  gradient  at  pressures 
below  the  minimum  also  depended  on  the  frequency  of  oscillation 
of  the  Leyden  jar  system. 

Curves  of  the  starting  potential  at  various  pressures  for  the 
two  frequencies  were  shown.  From  these  curves  the  theory  of  the 
discharge  was  deduced. 

This  discharge  consists  of  a  current  of  electricity  passing  in  a 
ring  form  around  the  vessel  in  the  gas.  This  current  is  really  a 
stream  of  free  electrons  moving  with  a  great  velocity  through 
the  gas.  The  impact  of  the  electrons  with  the  molecules  causes 
them  to  emit  light.  The  electrons  come  from  the  atoms  of  the 
gas.  When  the  discharge  ceases  the  electrons  return  again  to  the 
atoms  from  whence  they  came.  The  number  of  ^ectrons  present 
is  very  great,  being  more  than  1,000,000,000  for  each  cubic 
centimeter. 

The  electrons  are  driven  from  the  atoms  by  the  impact  of  other 
ele<^trons.  There  are  a  few  free  electrons  always  present.  Sup- 
pose one  of  these  to  move  through  the  gas.  If  it  has  sufficient 
energy  it  will  drive  another  electron  out  of  an  atom.  These  two 
electrons  move  forward  and  produce  two  others,  and  so  the  ioniza- 
tion builds  up  to  a  high  value. 

Let  N„  be  the  original  free  electrons  present.  These  build  up  by 
impact  to  N  electrons  in  time  T  according  to  the  following  for- 
mula: N  =  Noe  .'•",  where  N  is  the  number  of  electrons  present 
in  the  discharge,  x  =--  lojio  /5r,  where  fi  is  the  number  produced  by 
one  impact  of  one  electron.  A  is  the  number  of  successive  impacts 
made  bv  the  N  ^  electrons  in  the  time  T  of  a  half  oscillation. 
The  following  formula  is   thus  obtained  for  the  discharge  at 

pressure  below  the   minimum:  A"=-^l^;^ \-Vh  where  X  U 

the  starting  potential,  ^^    is  the  mean  free  path  of  an  electron,  — 

is  the  ratio  of  the  charge  of  an  electron  to  its  mass,  and  y  is  a 
constant. 
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Experiments  were  made  in  air,  carbon  dioxid  and  helium, 
The  following  results  were  obtained : 
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B  is  the  energy  in  ergs  required  to  take  an  electron  from  an 
atom. 

X  is  the  ratio  of  the  mean  free  path  of  an  electron  torthat  of  a 

molecule. 

The  experiments  were  carried  out  at  the  Cavendish  Laboratory, 
Cambridge,  England. 


REPORT  OF  COMMITTEE  ON   ST  LOUIS  EDUCATIONAL 

EXHIBIT 

BY  HUBERT  J.  SCHMITZ^  GBNESEO  NORMAL  SCHOOL^  CHAIRMAN 

The  council  which  was  elected  by  the  different  societies  of  the 
State  of  New  York  to  consider  the  educational  exhibit  at  the  St 
Louis  Exposition  advised  the  election  of  DeLancey  M.  Ellis  as 
director  of  education. 

Mr  Ellis  was  subsequently  appointed  director  by  Mr  Rogers, 
and  he  retained  the  original  members  of  the  council  as  an  advisory 
committee.  This  committee  met  at  different  times  and  outlined 
the  general  plan  of  the  educational  exhibit  which  Director  Ellis 
is  now  carrying  out. 

There  were  no  funds  available  from  this  association  and  no 
special  notices  could  be  sent  out.  As  the  members  of  this  associa- 
tion are  nearly  all  members  of  some  educational  institution  and 
all  these  were  specially  informed  by  circular  letters  from  Director 
Ellis,  no  special  notices  were  needed. 

Mr  Ellis  desires,  however,  that  this  association  cooperate  with 
him  in  the  gathering  of  a  complete  and  interesting  exhibit  of 
homemade  apparatus  and  it  is  hoped  that  the  individual  members 
can  help  to  a  great  extent  in  making  our  exhibit  the  equal  ot  ^w^ 
which  wiJi  be  found  at  St  Louis. 
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MEMORIAL  TO  ROBERT  HENRY  THURSTON 

BY  PROF.  SIMON   HENRY  GAGE^  CORNELL  UNIVERSITY,  ITHACA 

The  scienco  teachers  of  this  State,  and  indeed  of  every  state  and 
conntiy  lost  a  warm  friend  and  supporter  through  the  death  of 
Rohert  Henry  Thurston,  director  of  Sibley  College.  Cornell  Uni- 
vei-sity.  I)r  Thurston  was  born  Oct.  25,  1839,  and  died  on  bin 
birthday  in  lOOo.  Death  was  quiet  and  painless  in  the  midst  of 
full  activity.  He  was  spared  the  pain  of  failing  mental  and  physi- 
cal power  which  comes  with  slow  dissolution. 

His  early  life  wjis  passed  in  Providence  R.  I.  and  here  he 
i-eceived  the  liberal  education  offered  by  Brown  University.  He 
served  his  country  in  the  engineering  corps  of  the  navy  during  the 
stirring  times  of  the  Civil  War.  In  18G5  he  became  a  teacher  in 
the  naval  academy  at  Annapolis.  In  1871  he  entered  on  his  duties 
as  professor  of  mechanical  engineering  at  Stevens  Institute,  and 
there  established  the  first  laboratory  of  mechanical  engineering 
in  America.  In  1885  he  became  director  of  Sibley  College,  and 
continued  his  work  in  that  position-  to  the  day  of  his  death. 

His  liberal  univereity  training,  the  practical  knowledge  gained 
in  his  father's  engine  shops,  the  duties  of  naval  engineer  in  actual 
war,  all  conspired  to  make  him  appreciate  the  needs  of  his  grow- 
ing country.  If  it  was  to  become  great  and  powerful,  the  W-'icnces. 
resting  at  the  basis  of  all  material  pi*ogres8  must,  he  knew,  be 
cultivated;  guesswork  must  be  replaced  by  mathematics,  and  rule 
of  thnnib  give  ])lace  to  the  experimental  laboratory  with  its  instru- 
ments of  precision.  That  such  a  man  would  appreciate  the  science 
tea<h(»rs  is  almost  axiomatic.  We  have  a  very  practical  pnK)f  of 
his  interest  and  friendshij)  in  the  address  he  gave  us  at  the  Rorhe^* 
ter  mocling  in  1900.  His  own  work  was  mostly  in  the  higher 
fields,  but  he  realized  that  the  science  teachers  of  the  sei'ondary 
schools  were  giving  the  men  of  the  future  their  initial  start.  It 
was  always  as  a  colleague,  a  fellow-teacher  tiiat  he  met  us,  and 
gave  the  han<l  of  friendship  and  the  word  of  encouragement.  This 
friendship  for  the  science  teachers  had  a  very  practical  bearinj 
also,  for  his  relations  with  men  great  in  power  and  in  means  made 
it  j)ossible  for  him  to  imjtress  <m  them  the  importance  of  our  work. 
That  our  standing  in  the  educational  world  is  growing  more  and 
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more  pleasant  and  highly  esteemed  is  known  to  us  all,  and  such 
men  as  Dr  Thurston  have  been  largely  instrumental  in  bringing 
this  about. 

Of  his  own  greatness  the  work  of  the  Stevens  Institute  and  of 
Sibley  College,  and  his  written  books  and  addresses  give  abundant 
evidence.  Frequently,  however,  as  one  contemplates  the  splendid 
achievements  of  a  life  something  of  regret  mingles  with  one^s 
thought.  Fortunately  no  regret  can  come  when  his  life  is  re- 
view^ed.  He  had  great  opportunities  and  he  used  them  greatly, 
and  for  the  benefit  of  his  fellow-men.  Here  is  a  part  of  the  tribute 
from  his  colleagues  of  the  Cornell  University  faculty : 

In  all  his  relations  to  general  university  problems  he  exhibited 
the  spirit  of  the  scholar  and  the  wisdom  of  a  man  of  affairs. 
Serene  in  temper,  sound  in  judgment,  swift  and  certain  in  action, 
he  justly  exercised  a  weighty  influence  in  all  our  counsela 

As  a  friend  and  companion  he  manifested  a  cordial  sympathy 
that  attracted  all  who  knew  him  and  held  them  in  the  bonds  of 
an  increasing  affection. 

In  all  the  rela;tions  of  life  he  moved  upon  the  higher  levels  and 
showed  forth  the  better  qualities  of  our  nature. 

But  after  all  nothing  is  so  pleasant  to  remember  of  a  dead 
friend  as  his  own  best  words,  for  they  represent  his  ideals  and 
aspirations.  In  one  of  his  addresses  he  thus  characterizes  a 
scientific  man :  "  He  is  distinguished  by  a  love  of  nature  and  all 
her  works,  a  love  of  learning  for  its  own  sake,  a  love  of  scientific 
methods  and  scientific  work  in  research  as  intrinsically  attractive, 
as  well  as  a  means  to  an  end.  He  is  characterized,  in  the  ideal 
type  at  least,  by  an  absolute  conscientiousness,  infinite  courage 
and  invincible  persistence,  perfect  faith  in  the  complete  accord- 
ance of  all  truth." 
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When  the  nanie  of  an  institution  inohules  the  name  of  its  town  or  city, 
the  latter  is  not  repeated.  Whore  no  state  abbreviation  is  given,  Now  York 
is  to  be  understood. 

Almy,  Maud  E.,  IG  Miegs  st.  Ro<'hester,  Cruttonden  School 

Alverson,  B.  W.,  Dexter 

Arey,  Albert  L.,  Girls  High  School,  Broolilyn 

Arnold,  J.  L.,  DeWitt  Clinton  High  School,  New  Yorli 

Atkinson,  George  F.,  Cornell  University,  dep't  of  botany,  Ithaca 

Atwater,  J.  C,  Canandaigua  Academy 
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Babcock,  Etiward  S.,  Alfred  University 

IJaker,  A.  M.,  Irondciiuolt 

Barber,  II.  G.,  241  W.  135th  st.  New  York,  DeWitt  Clinton  Uigli  S^.lio..! 

Bardwell,  I).  L..  Superintendent  of  schools,  borough  of  Kichmond 

Barker,  V.  K.,  Turin  Union  School 

Barrows.  Franklin  W.,  M.D.,  45  Park  st.  Buffalo,  Central  High  School 

Barrus,  U.  M.,  Keuka  College 

Beach.  Clianning  E.,  41)  Day's  park,  Buffalo,  School  23 

Beach,  (Irace  B.,  322  St  Nicholas  av.  New  York,  Normal  College  of  ibe 

City  of  New  Y'ork 
l^ean,  Charles  M.,  Pulaski  Ilijrh  School 
Benedirt.  W.  II.,  Brooklyn 

Ik^nncti.  \\'illi;uii  M.,  7«»  Wellin^rton  av.  Uochester,  High  School 
Bentloy,  C.  W.,  Belleville 

Bickniure,  Mary  E.,  30  W.  128th  st.  New  York,  Mount  Vemon  High  School 
Bi::cl(m'.  Maurict»  A..  I'oacliers  Collej?e,  New  York 
Blniis.  (liarlos  l\.  New  York  State  School  of  Clay-working  and  Ceramk-s, 

Alfred 
lUshop.  Irviim  P..  314  West  av.  Buffalo,  Normal  School 
P.lis<.  Carrie  II.,  Wolcotl  llij?li  Sch«)ol 
Bop^rt.  Mj'.rston  T..  Coliunbia  T'niversitj',  New  York 
I»oik1.  Willi; nil  E..  Potsdam  Normal  School 
Boiiifa*  t\  SistfT  M.,  Nazareth  Academy,  Ptochester 
l:ii«lU'y.  Elizalx'th  E..  ficneseo  Normal  School 
Br;nll<'y,  Thco'lnn*  J..  Albany  Collej^e  of  Pharmacy 
P.ri;:liain.  A.  P..  r<.l^'Mte  University.  Ihunilton 
l*r^>nsoii.  p,.  s..  (Jrnosco  Normal  School 

itrowii,  M:iiini  K.,  ."iri  Eivinirston  st.  Brooklyn,  Erasmus  Hall  High  S<hiwl 
P.rown    \Ir<  .M.  Mr( '..  427  Ponn  st.  Camden,  High  School 
IU\nnt,  Ward  < '..  Le  Boy 

Biinlirli.  Dnrward  E..  Oswcjro  Normal  School 
P.urj-'in.  P»ryaii  <>.,  AIImhv  Ilijrli  School 

Bmiin^diaui.  (Hniriulc  8..  1)3  Oak  st.  Binghamton,  High  School 
Burr.  <;ii.nics  II..  White  Plains  Ilifrli  School 
Caldwell,  E.  .Tny.  East  (>ran;re  N.  .7. 
Call.  Uich.'ird  E.,  Erasmus  Hall  Ilijjrh  School,  Brooklyn 
i'allMlian.  E.  i;.,  lliclitirld  Sprinirs  High  School 
Campboil.  D.  P..  Uonio  Iliirli  Sr-hool 
Carey.  E.  L..  St  John's  (V»llej:e.  Brooklyn 
C;irn<y.  Frank.  Ii:;  E.  Slate  st.  Ithaca,  High  School 
<'ai-peniiT.  I(lal<'li<\  Ma|»lew«HKl  N.  .T..  Girls  High  School 
Case.  E.  v..  Wasliin-rion  Irvinir  High  School,  Tarrytown 
Cate,  Elea/.or.  K*.  Asbbnrt«»n  i»lace.  Boston  Mass. 
Cattell.  J.  McKe(Mi,  Garrison 

Chesebrouffb.  Thomas  P..  IS  Elvinirston  av.  Yonkers,  High  School 
Ohe.ster,  W.  M..  Coljrato  T^niversity.  Hamilton 
Chollar.  Sarah  V..  01  Main  st.  Potsdam.  Normal  School 
Clark.  .Tobn  A..  Ithaca  Iliirh  School 
Clark,  O.  D.,  Brooklyn  Boys  High  School 
Clarke.  John  M.,  State  ])aleontol()gist.  Albany 
Clement,  Arthiu-  G..  Repents  Oftice,  Albany 
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Clendoiiiii,  W.  D.,  .".a  W.  104th  Rt.  New  York,  WacUoigh  High  School 
CoM),  Charles  X.,  Ilegents  Office,  Albauy 
Ck>lby,  E.  C,  Bochester  Atheneum  and  Mechanics  Institute 
Comstook,  J.  H.,  43  East  av.  Ithaca.  Cornell  University 
Congdon,  B.  D.,  Malone  Academy 
Cooley,  I^Roy  C,  Vassar  College,  Poiighkeepsie 
Cornish,  R.  II.,  232  Claremont  av.  Montclair  N.  J. 
Crawford,  A.  Myrtella,  Biiffalo  Central  High  School 
Crissey,  Jay,  Superintendent  of  schools,  Penn  Yan. 
Curtiss,  Harriette  A.,  Sodus 

Dann,  Mary  E.,  413  Clinton  st  Brooklyn,  Girls  High  School 
Dean,  Phillip  B.,  (X)  W.  13th  st  New  York,  DeWitt  Clinton  High  School 
Decker,  Tloyd  F.,  Waterport,  Newark  Valley  High  School 
Denham,  Henry  H.,  146  N.  Pearl  st  Buffalo,  Central  High  School 
Dodge,  Charles  W.,  330  Oxford  st  Rochester,  University 
Dodge,  Bichard  E.,  Teachers  College,  New  York 

Doremus,  C.  A.,  r>0  W.  57th  st  New  York,  College  of  the  City  of  New  York 
Elliott,  Arthur  H.,  4  Irving  place,  New  York 
Emerson,  Josephine,  Pratt  Institute,  Brooklyn 
Evans,  Susan,  20r>  Court  st  Rome,  Catskill  High  School 
Famham,  Amos  W.,  141  W.  4th  st.  Oswego,  Normal  School 
Fairbanks,  Floyd  C,  Geneva  High  School 
Freley,  J.  W.,  Wells  College,  Aurora 
Fuller,  B.  W.,  DeWitt  Clinton  High  School,  New  York 
Ghage,  O.  A.,  University  of  Bochester 
Gage,  Simon  H.,  Cornell  University,  Ithaca 
Gager,  C.  Stuart,  State  Normal  College,  Albany 
Gardner,  George  S.,  141  Clifton  st  Bochester 
Gary,  Lester  F.,  Central  High  School,  Buffalo 
Glavin,  John  F..  St  John's  Academy,  Bensselaer 
Gorton,  J.  Irving,  22  Dale  av.  Sing  Sing,  Sup*t  of  schools 
Graham,  W.,  Syracuse  TTni versify 
Grandjean,  C.  ^I.,  (^ape  Vincent 
Greene,  W.  J..  South  Glens  Falls  High  School 

Greenwood.  John  N.,  417  W.  llTtli  st  New  York,  Cohnnbia  University 
Grout,  A.  J.,  Brooklyn  Boys  High  School 

Hale,  Albert  C  352a  Hancock  st  Brooklyn.  Boys  High  School 
Hall,  J.  II.,  Cazenovia  Seminary 
Hnllock,  William,  Columbia  TTnlversity,  New  York 
Hancock,  W.  J.,  Erasmus  Hall  High  School,  Brooklyn 
Ilanna.  Jennie  P.,  731  Main  st  E.  Bochester,  High  S<'ho<)l 
Ilargitt.  Charles  W.,  Syracuse  University 
Harris,  C,  Everett  1114  E.  Main  st  Rochostor.  Higli  S<'1i(k>1 
Hartnagel.  C.  A.,  Newark 
Henshaw,  Iloyt,  Stockton 
TI(»ring,  D.  W..  New  York  University 

Herrick.  Lillian  B.,  408  Union  place,  Elmira,  Free  A<ademy 
Ilersey,  C.  Brooks.  Masten  Park  High  School,  BiifTalo 
Hill,  B.  v..  Jamestown 
Hixon   Kale  B,,  24  E.  12Sth  st.  New  York 
HoldriHlce,  F.  I..  Hudson  High  Schcol 
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Holly.  IJnnilil  A.,  Warsiiw  High 'School 

Ho|»kiii.s,  T.  r.,  SjTacuse  Uuivcrsity 

lIudMin,  (li'or^e  II.,  I'lattsburg  Normal  S<^^*liool 

Ihiiiiphn-y.  O.  I).,  Janiait'a  (L.  I.)  Noniial  Sc-liool 

Hunt,  Artliur  E..  Hrwjklyii  Manual  Training  High  St-hool 

Muni.  l'ran<-<»H.  Dnconta  Nonnal  School 

Jameson,  J.  M..  l*ratt  Institute,  Brooklyn 

.Jcw<»tt,  I'ranklin  N.,  Froilonia  Normal  Sk'hool 

Karpenski,  L.  ('.,  Oswogo  Normal  School 

Karr,  (ivnut.  Oswfgo  Normal  School 

KiinO'iiian,  \V.  L.,  Yonkors  Iliirh  Scho<»l 

Kcll<*r.  i'hristojilicr,  Luzerne  High  School 

Kelly.  Henry  A.,  inO  W.  54th  st.  New  York.  I-:thical  Culture  School 

Kemp.  Janxs  F..  (*4»lumbia  rniversity.  New  York 

K<'nyon.  <>.  C,  ^U)  Lancaster  av.  Syracuse,  High  School 

Kingsh'v,  .J.  Stanton,  N<?wark  Valley  High  School 

Kirkwo(Ml,  J.  K.,  Syracuse  Tniversity 

Kittre<lge,  R.  J.,  Erie  Pa. 

Kneil.  'J'honias  R.,  Sup't  of  schools,  Saratoga  Springs 

Krjins.  E.  II.,  rK>7  E.  Adams  st.  Syraeiise,  High  school 

Lamson,  V.  Jj.,  Montour  Falls 

Langwruiliy.  William  F.,  Colgate  Ai^denjy,  Hamilton 

r.(v,  Fn«ileric  S.,  4.'{T  W.  r»l)th  st.  New  York,  Columbia  University 

I.eimoii.  Alice  L..  r»ro(^kpurt  Normal  School 

LcuiKni,  W.  H.,  RnK'kiMM't  Normal  School 

L<»\vis,  Rurr,  West  field 

L«'wis.  I'red  Z..  Rrooklyn  Roys  High  School 

Linviiie.  \Wuvy  R.,  .'Ul  W.  04th  st.  New  York,  DeWitt  Clinton  High  School 

Lloyd.  Frjincis  E.,  IVachers  College,  New  York 

Loel).  Morris.  New  York  T'niversity 

Lo^iui.  Mrs  Mnry  ('.,  Lyons  High  School 

Lon^'Wi*]].  l'Jiz;il»etli  .L.  Peun  Y'an 

Lovt»ll.  'riionijis  r...  Niagara  Falls  High  School 

Lyon.  Howard,  OniMnitn  Normal  School 

McGreevy.  Thomas.  L^^O  Albany  st.  Buffalo,  High  Street  School  39 

McK;iy.  .loliii  S.,  4<M)  Greene  av.  Brooklyn.  Packer  Collegiate  Institute 

McMiiny.  Frank  M..  'I'einhers  College,  New  York 

Maim.  Warr»'n,  Potsdam  Normal  School 

M.ir.  I'rcjjcrirk  W..  l*r«H>klyn  Roys  High  S<'hool 

Marccila.  sisirr  M..  Xa/aroih  .\cademy,  Rochester 

Main\.   My t ton.  'M  K.  iMst  st.  Ni'W  York 

Mcrrrll.  Willi.'.ni  IV.  rniversity  t^f  Rtx-hester 

MiM-rill.  F.  .1.  II..  Now  York  State  Museum,  Albany 

Merrill.  1!.  (i.,  Lat'ayetie  Hiirli  S-hool,  Buffalo 

Me,<erve,  Elizabeth  E.,  Ftica  Hi;:h  S<*hool 

Met:-.lcr.  W.  IL.  Syracuse  Fniversity 

Miller.  Gertrmle.  PiMin  Yan  Academy 

Miller,  Mrs  Mary   Ro-jors.  Ci>rnell  T'niversity.  bureau  of  nature  study, 

Itlmi*a 
Milliman.  Le'imMie  (i..  It'*'  KeiiWiMKl  av.  Rtxhester.  High  Sdiool 
Min«>r.  Ralrh  S..  lV\Kwit.  .V->  E.  Monroe  st.  Little  Falls,  Hl^  School 
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Moore,  Katlierine  Itow,  24  E.  EUeu  st  Greenwich  Ct. 
Moore,  S.  G.,  Danneniora 

Morroy.  William  T.,  58  W.  104th  st.  New  York,  Morris  High  School 
Morrill,  A.  D.,  Hamilton  College,  Clinton 
Morris,  Dora  M. 

Morse,  Charles  F.  M.D.,  DeWitt  Clinton  High  School,  New  York 
Morso,  H.  Ta  F.,  Troy  High  School 
Multer,  W.  J.,  Bayshore  (L.  I.)  High  School 
Nichols,  Edward  L.,  Cornell  University,  Ithaca 
O'Neil,  Everett,  Regents  Office,  Albany 
Osborn,  Henry  F.,  Columbia  University,  New  York 
Overton,  Frank,  Patchogue 

Paddock,  Bertha  L.,  114  Webster  st.  Malono,  Franklui  Academy 
Palmer,  Lclia  B.,  Cassville 
Park,  Joseph  C,  Oswego  Normal  School 
Parker,  Evans  S.,  144  E.  Krie  st.  Chicago  111. 
Pattee,  Ernest  M.,  Syracuse  University 

Peabody,  James  E.,  138  W.  137th  st  New  York.  Morris  High  School 
Peck,  Henry  A.,  307  Waver ly  place,  Syracuse,  University 
Peck  ham,  W.  C,  Adelphi  College,  Brooklyn 
Pierce,  Elizabeth  A.,  Fairport 
Piez,  Richard  K.,  Oswego  Normal  School 
Pingrey,  Mrs  Cora  E.,  Morris  High  School,  New  York 
Piper,  P.  F.,  Buffalo  Central  High  School 
Platzor,  William  H.,  I^  Raysville  (Pa.)  High  School 
Pollock,  Horatio  M.,  State  Civil  Service  Commission,  Albany 
Pratt,  H.  Irving,  Orwell 

Proper,  Emberson  E.,  Brooklyn  Boys  High  School 
Bandall,  Charles  W.,  LockiJort  High  School 

Raneson,  Edward  B.,  22G  E.  16th  st.  New  York,  Friend's  Seminary 
Reed,  Raymond  C,  105  Valentine  place,  Ithaca,  New  York  State  Vet- 
erinary College 
Richards,  C.  W.,  Oswego  High  School 
Richards,  Charles  R.,  Teachers  College,  New  York 
Richardson,  Roy  S.,  333  Ilalsey  st.  Brooklyn,  Boys  High  School 
Robertson,  C.  B.,  Cortland  Normal  School 
Robinson,  Emma  C,  419  S.  1st  av.  Mt  Vernon 
Roe,  E.  D.,  Syracuse  University 
Rogers,  F.  J.,  Cornell  University,  Ithaca 
Rollins,  I'rank,  350  W.  145th  st.  New  York 

St  John,  Thomas  M.,  352  W.  5Gth  st.  New  York,  Browning  School 
Sampson,  Ezra  W.,  Mott  a  v.  &  144  th  st.  New  York,  Morris  High  School 
Schmitz,  H.  J.,  Geneseo  Normal  School 
Schneider,  Philip  F.,  310  Jackson  st.  Syracuse,  High  School 
Schuyler,  Erwin  H.,  Erie  (Pa.)  High  School 
Scott,  Charles  B.,  Oswego  Normal  School 
Scott,  Irving  D.,  215  Erie  st.  Syracuse,  High  School 
Scribner,  E.  E.,  Dunkirk  High  School 
Seymour,  A.  T.,  3080  3d  av.  New  York 
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Blnz,  cited,  630. 

Biology,  correlation  with  drawing 
and  English  in  the  high  school,  by 
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mations, 506-8;  Laboratory  Work 
in  Physical  Geography,  550-51. 
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Davis.  Ber?en.  MethcKl  of  Moasur- 
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Hallock.    William,    on    syllabus   in 

physics.  G82-84. 
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I.al>oralor>'  work,  in  chemistry. 
604-6;  desirable  changes  in  the 
Urgcnts  ctMirses  in  chemistry  ami 
l)hysics,  by  G.  M.  Turner.  607. 
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Physical  geography,  laboratory 
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PROCEEDINGS  OF  THE 

NINTH  ANNUAL  CONFERENCE 

Held  at  Syracuse  High  School,  Syracuse,  December  27-29,  1904 

OFFICERS  FOR  1904 

E.    R.    VON    Nardrofp',   President,    Erasmus    Hall    High    School, 

Brooklyn 
O.  C.  Kenyon^  Vice  President,  Syracuse  High  School, 
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OFFICERS  FOR  1905 
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G.  M.  Turner^  Vice  President,  Mastcn  Park  High  School,  Buffalo, 

J.  E.  Stannard^  Secretary-Treasurer,  Owego  High  School 

COUNCIL 
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J.  S.  Shearer,  Cornell  University,  Ithaca 
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O.  D.  Clark,  G.  W.  Curtis  High  School,  Statcn  Island 
J.  E.  KiRKWOOD.  Syracuse  University 

1906  G.  M.  Turner,  Masten  Park  High  School,  Buffalo 
E.  N.  Pattee,  Syracuse  University 
A.  G.  Clement,  Education  Department.  Albany 

1905  Edward  S.  Babcock,  Alfred  University 
II.  J.  SciiMiTZ.  Gencsco  Normal  School 
William  M.  Bennett,  Rochester  High  School 
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SUMMARY  OF  SESSIONS 

Tuesday,  I>ecember  27,  2.30  p.  m. 

Opening  session  ;  called  to  order  by  the  retiring  president,  Irving  P. 

Ihsnoi',  Buffalo  Normal  School 
Introduction  of  President-elect  Ernest  R.  von  Nardroff.  Erasmus 

Hall  High  School,  Brooklyn 
Science  Study  Parallel  with  Nature  Study 

William  Hallock,  Columbia  University 
The  Use  of  Lantern  Slides  in  the  Teaching  of  Physiography  (illus- 
trated) 
Ralph  S.  Tarr.  Cornell  University 

section  meetiugs 

Tuesday,  4  p.  m. 

Section  A — Physics  and  Chemistry.     Henry  H.  Denham,  Syra- 
cuse Business  High  School,  chairman 
Physics  Teaching  in  Germany 

V.  L.  Tufts,  Columbia  University 
New  I'orms  of  a  Thermo-phosphoroscope,  a  Photophosphoroscope, 
and  a  Tribo-phosphoroscope  (illustrated) 
Wallace  (j.  Lkvison,  Brooklyn 
Experiments     in     Physical     Chemistry     for     the     High     School 
(illustrated) 
\ViLLL\M     J.     Hancock,     Erasmus     Hall     High      School, 
Brooklyn 
Section   B — Biology.     W.   M.   Smallwood,   Syracuse   University, 

chairman 
A  Round  Table  for  the  discussion  of: 
JMcld  Work  in  Botany  and  Zoology 
Edoak  ]_).  CoxcDON,  Syracuse  University 
Section  C — I'arth  Science.    Amos  W.  Farnham,  Oswego  Normal 

School,  chairman 
Industrial  ( Joography 

Mrs  Carkik  L.  Record,  Fredonia  Normal  School 
The  Essence  of  Commercial  Geography 
Tacotls  W.  Rkdway.  Mt  Vernon 
An  Apparatus  for  Showing  the  Direction  of  Sunrise  and  Sunset 

1'rank  T..  Bryant,  Erasmus  Hall  High  School,  Brooklyn 
Adaptability  of  Plant  (leography  as  a  Subject  for  High   School 
Courses 
W.  W.  RoWLKi:,  Cornell  University 
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Discussion  of  each  paper  under  the  five  minute  rule. 
Section    D — Mathematics.     W.    H.   Metzler^    Syracuse   Univer- 

sitv,  chairman 
Geometry 

W.  H.  Metzler,  Syracuse  University 
Informal  discussion. 

Tuesday,  5.30  p.  m. 
Meeting  of  Council  at  headquarters. 

Tuesday,  7.30  p.  m. 

Informal  reception  at  the  new  high  school  in  recognition  of 
the  20th  anniversary  of  the  organization  of  the  Associated  Academic 
Principals. 

Wednesday,  December  28,  9  a.  m. 

Section  A — Physics  and  Chemistry.     Henry  H.  Denham,  Syra- 
cuse Business  High  School,  chairman 
Exhibit  of  Laboratory  Experiments  for  Second  Year  Physics 
Experiments  in  Radio-activity,  Acoustics  and  Optics 

L.  V.  Case,  Washington  Irving  High  School,  Tarrytown 
Plotting  Curve  of  a  Vacuum  Formed  by  an  Air  Pump 

A.  L.  Arey^  Girls  High  School,  Brooklyn 
Experiments  in  Vapor  Pressure  and  the  Value  of  g 

R.  J.  KiTTREixjE,  Erie  Pa. 
Experimental  Contributions  from  Erasmus  Hall  High  School 

E.  R.  VON  Nardroff,  F.  J.  Arnold,  F.  W.  Huntington,  G.  F. 
Wilder 

A  High  School  Class  in  Second  Year  Physics 
O.  C.  Kenyon,  Syracuse  High  School 

Experimental  contributions  from  G.  M.  Turner,  Buffalo;  C.  H. 
Harris,  Rochester;  H.  C.  L.  F.  Morse,  Troy;  and  H.  Cate, 
Boston 

10.30  a.  m.    Reading  of  papers: 

Are  We  Justified   in   Demanding  a   Second   Year  in   Physics   in 
the  High  School? 
William  Hallock,  Columbia  University 

A  New  and  Simple  Laboratory  Apparatus  for  Accurately  Rat- 
ing a  Tuning  Fork's  \'ibrations  (ilhistrated) 

F.  W.  Huntington  and  E.  R.  von  Nardroff,  Erasmus  Hall 
High  School 

Experimental    Demonstration    of    Some    of    the    Phenomena  of 
Radio-activity 
George  B.  Pegram,  Columbia  University 
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Wediiesday,  9.30  a.  m. 

Section  B — Biology.     W.  M.  Smallwood,    Syracuse    University, 

chairman 
The  Method  and  Scope  of  a  Course  in  Biology  for  the  First  Year 
in  the  High  School 
Clarence  W.  Hahn^  Commercial  High  School,  New  York 
citv 
The  Fomiation  of  a  New   Species  of  the  Evening  Primrose;    a 
Demonstration 
J.  E.  KiRKWOOD^  Department  of  Botany,  Syracuse  University 
The  Scope  and  Method  of  Scientific  Nature  Study 

M.  A.  BiGEi.ow,  Teachers  College,  Columbia  University 
Discussion 

L.  B.  Gary,  Buffalo  Central  High  School 
The  making  of  Laboratory  Notebooks  and  Kindred  Topics 
Minnie  L.  Overacker,  Syracuse  High  School 

Wednesday,  9.30  a.  m. 

Section  C — Earth  Science.    Amos  W.  Farnham,  Oswego  Normal 

School,  chairman 
Laboratory  Work  in  Physical  Geography  for  Secondary  Schools 

Clara  B.  Kirch  wey,  Teachers  College,  Columbia  University 
Physiography  in  the  Morris  High  School,  New  York  city 

William  T.  Morrey 
a  The  Determination  of  a  North  and  South  Line,  the  Altitude  of 

the  Sun,  and  the  Latitude  of  the  Observer 
b  The  Making  of  a  Modified  Mercator*s  Map  of  the  World 

W.  W.  Clendenin,  Wadleigh  High  School,  New  York  city 
Some  Contributions  to  Laboratory  Physiograiphy 

William  F.  Langworthy,  Colgate  Academy,  Hamilton 
Relation  of  Geography  to  History 

Sup't  Avery  W.  Skinner,  Oneida 
Geography  Materials  at  Hand 

Anna  J.  Stone,  Jarvis  Street  School,  Binghamton 

Wednesday,  9.30  a.  m. 

Section  D — Mathematics.    W.  H.  Metzler,  Syracuse  University, 

chairman 
Algebra 

F.  L.  Lam  SON,  University  of  Rochester 
Informal  discussion 
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The  Laboratory  Method  of  Teaching  Mathematics 

W.  Betz,  East  High  School,  Rochester 
The  Teaching  of  Geometry 

W.  Betz/  East  High  School,  Rochester 
General  discussion 

GENERAL  SESSIONS 

Wednesday,  2  p.  m. 

On    the   Action  of  Ultraviolet  Rays,   Roentgen   Rays,   Radium 
Rays,  and  Other  Influences  on  Mineral  and  Gem  Substances 
(illustrated) 
George  F.  Kunz,  New  York  city 

Wednesday,  .3.30  p.  m. 

Joint  session  with  the  Associated  Academic  Principals 
In  the  Convention  Room  of  the  City  Hall 

The  Preparation  of  Outlines  in  Science  Subjects  for  the  Regents 
Syllabus,  1905 
Sup't  Darwin  L.  Bardwell  (A.  A.  P.) 
The   Preparation  of  Outlines  in   Physics  and  Chemistry   for  the 
Regents  Syllabus,  1905 
George  M.  Turner,  Masten  Park  High  School,  Buffalo  (N. 
Y.  S.  S.  T.  A.) 
Informal  <jiscussion 
The  Place  and  Function  of  Biology  in  Secondary  Education 

Charles    W.    Hargitt,    Syracuse    University   (N.  Y.  S.  S. 
T.  A.) 
Discussion 

Prof.  Howard  Lyon,  Oneonta  Normal  School 

Wednesday,  8  p.  m. 

Joint  meeting.  City  Hall 

Address,  The  New  York  Secondary  School  System 

Hon.  Andrew  S.  Draper  LT..D.,  Commissioner  of  Education 

Thursday,  December  29,  11  a.  m. 

At  the  High  School,  Physics  lecture  room 

The  Development  of  Old  Theories  in  Molecular  Physics  from  Cor- 
puscles to  Electrons  (illustrated) 

J.  S.  Shearer,  Cornell  University  - 
Report  of  Committee  on  Alcohol  and  Narcotics  presented  by 

Irving  P.  Bishop,  chairman 
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Report  of  Committee  on  a  Syllabus  for  Second  Year  Physics  in 
High  Schools  presented  by 
IVof.  Ernest  R.  \on  Xardroff,  Erasmus  Hall  High  School, 
Brooklyn ,  chairman 
Report  of  Committee  on  Laboratory  Course  in  Physiology  pre- 
sented by 
Charles  Xewell  Cobb,  State  Education  Department,  chaif- 
man 
Report  of  Committee  of  the  State  Science  Teachers  Association 
on  the  Syllabus  Revision  in  Physics  and  Chemistr>'  pre- 
sented bv 
Gf-orge  M.  Turner^  Masten  Park  High  School,   Buffalo 
Adjourned 

SUMMARY  OF  ACTION 

Alcohol  and  narcotics.  Prof.  I.  P.  Bishop  presented  the  final 
leport  of  the  conmiittee  on  alcohol  and  narcotics  as  published  in 
the  j>rtK'cc'ilin^s  of  this  association  for  1903  [sec  p.  181]. 

Mozed  and  carried.  That  the  report  be  accepted  and  the  com- 
mittoe  (lischarg^ed  with  the  thanks  of  the  association. 

Physiology.  C.  X.  Cobb  presented  the  report  of  the  committee 
on  a  laboratory  course  in  physiolog^V'  [see  p.  182].  Adopted  and  the 
committee  continued. 

Physics.  Pres.  E.  R.  von  Nardroff  presented  report  of  com- 
mittee on  syllabus  for  second  year  physics  [see  p.  182].  Adopted 
and  the  committee  continued. 

Physics  and  chemistry.  Prof.  G.  M.  Turner  presented  the 
re|)i^rt  of  tlie  committee  on  the  preparation  of  outlines  in  physics 
and  c!ieiiii<try  dn  the  Fietjents  syllabus  for  1905  [see  p.  182]. 

Moz'cd  and  carried.  That  the  report  be  adopted  and  that  copies 
he  sent  to  the  State  ICducation  Department. 

1905  meeting.  The  council's  report  recommended  that  Syracuse 
be  the  next  ])lace  of  meeting  unless  the  officers  prefer  to  meet  in 
Xew  V<^rk.     Carried 

Federation.  Prof.  \i.  X.  Pattec  was  appointed  to  meet  with  the 
committee  to  consider  tlie  question  of  the  proposed  federation  of 
the  several  educational  bodies. 

Honorary  member.  Dr  IVanklin  W.  Barrows  of  Buffalo  was 
elected  an  Iioni»rary  member  of  this  association. 

Arrearage.  Mozed  and  carried.  That  all  persons  shall  be  dropped 
from  the  rolls  who  are  tun  years  in  arrears  for  dues,  but  persons 
so  dropi)e(l  may  be  reinstated  on  payment  of  the  back  dues. 
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Nominations.  The  nominating  committee  made  the  following 
nominations : 

President,  Prof.  A.  P.  Brigham,  Colgate  University,  Hamilton 

Vice  president.  Prof.  G.  M.  Turner,  Masten  Park  High  School, 
Buffalo 

Secretary  and  treasurer,  Prof.  J.  E.  Stannard,  Owcgo  High 
School 

Members  of  council,  1908,  Prof.  L.  V.  Case,  Washington  Irving 
High  School,  Tarrytown;  Prof.  W.  T.  Morrey,  Morris  High 
School,  New  York;  Prof.  J.  S.  Shearer,  Cornell  University,  Ithaca 

Elected 

Treasurer's  report 

Summary   as   per   books   and   vouchers   on    file   for   year   ending 

Dec.  29,  1904 

Receipts 

Dec.  30,  1903  Balance  on  hand $2  23 

Dec.  29,  1904  Dues  to  date 180  . . 

$182  23 
Expenditures 

Dec.  29,  1904  Total  to  date $161  61 

(as  per  items  and  vouchers  on  file) 
Balance  on  hand 20  62 

$182  23 
Auditing  committee.    We  have  examined  the  accounts  of  the 
treasurer  and  find  them  correct. 

E.  N.  Pattee 
G.  M.  Turner 
O.  C.  Kenyon 

Moved  and  carried,   That  the  report  be  accepted. 

ADDRESSES,  PAPERS  AND  DISCUSSIONS 
Tuesday  afternoon,  December  27 

The  Association  was  called  to  order  by  the  retiring  president, 
Irving  P.  Bishop,  who  said: 

In  terminating  my  duties  as  president  of  this  association  allow 
me  to  express  my  appreciation  not  only  of  the  honor  you  have 
shown  me,  but  also  of  the  generous  support  you  have  given  your 
presiding  officer. 
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1 1  has  been  a  pleasure  to  feel  yuur  ready  sympathy  and  prompt 
responsiveness,  both  of  which  have  ji^reatly  facilitated  the  transaction 
of  business.  The  meinory  of  your  courtesy  is  ample  reward  for 
the  labor  and  care  incident  to  the  position. 

I  trust  that  I  may  be  pardoned  for  alluding:  to  the  narcotics  com- 
mittee, the  report  of  which  is  now  completed  and  before  you.  The 
Cinnmiltee  has  been  at  work  since  1898.  The  task  has  been  much 
more  (;neruus  than  was  at  first  expected,  and  the  report  delayed  far 
beyond  the  date  orij^inally  anticipated.  The  committee  has  en- 
deavored to  present  a  dispassionate  statement  of  facts  bearing  on 
the  effects  of  alcohol  and  tobacco  on  the  human  body  and  believes 
its  report  affurds  a  basis  for  the  rational  teaching  of  physiolog}' 
which  teachers  will  be  prompt  to  utilize. 

In  the  course  of  business  connected  with  the  preparation  of  last 
year's  program,  I  became  acquainted  with  a  gentleman  who  im- 
pressed me  profound!)'  not  only  as  a  scholar  and  teacher  but  as  a 
business  man.  \^'hatever  he  had  to  do  was  done  promptly,  ener- 
getically and  thoroughly.  The  association  also  recognized  these 
qualities  and  has  paid  him  the  highest  possible  compliment  in  its 
l)ower.  f  now  have  the  great  honor  and  pleasure  of  presenting  your 
president  for  the  ensuing  year,  Prof.  Ernest  R.  von  Nardroff  of 
the  I'rasmus  Hall  High  School,  llrooklyn. 

President-elect  Ernest  R.  von  Nardroff.  Ladies  and  gentlemen: 
I  fear  it  will  be  hard  for  me  to  justify  some  of  the  complimentary 
remarks  of  the  retiring  president.  Already,  I  see  that  our  Roentgen 
ray  apparatus  on  which  we  depended  for  some  of  the  demonstra- 
tions planned  for  this  afternoon  has  failed  us.  However,  such  dis- 
appointments arc  naturally  incidental  to  experimental  work  arranged 
for  a  place  far  distant  from  the  home  laboratory. 

And  here  I  wish  to  call  attention  to  the  unusually  large  number 
of  pai)crs  on  the  program  promising  experimental  illustrations.  A 
teacher  must  grow  in  two  ways.  He  must  not  only  learn  improved 
nielluxls  <»f  presenting  old  materials,  but  he  must  become  familiar 
with  new  discoveries,  theories  and  apparatus.  It  is  therefore  with 
C(»nsi(lcral)k'  graiilication  that  I  observe  these  large  tables  filled  with 
apparnlus  and  hear  the  hustling  in  the  adjoining  laboratories. 

I'nforsion  circumstances  make  it  imperative  that  Mr  Kiniz  leave 
Syracuse  tonight,  and  so  we  shall  endeavor  to  find  room  at  the 
])resent  session  for  his  i)aper  arranged  for  tomorrow  afternoon. 
Without  further  delay  then,  we  will  immediately  pass  on  to  the  read- 
ing of  the  first  paper  on  the  pro;^ram,  "  Science  Study  Parallel  with 
Nature  Study  "  bv  J^of.  William  ITallock  of  Columbia  Universitv. 
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SCIENCE  STUDY  PARALLEL  WITH  NATURE  STUDY 

•  - 

BY  WILLIAM   HALLOCK,  COLUMBIA  UNIVERSITY 

The  fact  that  "  things  in  motion  sooner  catch  the  eye  than  what 
not  stirs  "  has  been  the  chief  argument  in  favor  of  an  early  study 
of  animals  in  the  elementary  grades,  and  along  with  these,  flowers 
have  monopolized  the  time  and  attention  of  child  and  teacher. 

To  my  mind  the  chief  benefits  of  nature  study  are  outdoor  exer- 
cise, and  the  ability  to  see.  If  nature  study  is  to  be  carried  on  in 
the  classroom,  with  only  infrequent  excursions  to  field  and  wood, 
it  becomes  a  laboratory  exercise,  and  does  not  differ  essentially  from 
similar  possible  exercises  in  chemistry  or  physics  or  mechanics. 
A  child  is  amused  by  an  animal,  largely  because  it  moves,  because 
it  acts  independently,  it  does  things  more  or  less  unexpected.  The 
curiosity  is  excited  as  to  what  it  will  do  next,  and  in  fact  much 
of  the  study  of  animals,  and  much  of  the  information  taught  con- 
cerning them  deals  with  statements  as  to  what  the  particular  bug 
or  beast  will  do  under  given  conditions.  For  example,  the  special 
leaflet  on  the  toad ;  considerable  interest  is  worked  up  for  this  lowly 
and  phlegmatic  neighbor,  but  how  much  of  the  information  can 
be  the  result  of  direct  observation  on  the  part  of  the  child?  One 
must  be  favorably  situated,  both  as  to  time  and  place,  to  be  able  to 
observe  even  his  fly-catching,  which  is  his  peculiarity  most  likely 
to  interest  the  child  and  most  readily  seen.  All  the  phenomena  of 
spawn,  tadpole,  little  toads,  and  related  matters  are  practically  un- 
available in  the  majority  of  cases,  except  in  the  form  of  stories  by 
the  teacher.  Of  course  it  is  useful  to  teach  that  even  the  humblest 
of  nature's  works  is  full  of  interest  and  worthy  of  the  most  careful 
examination.  Let  us  for  a  moment  compare  this  exercise  with  the 
same  time  spent  with  a  couple  of  small  magnets,  a  little  compass 
and  some  iron  filings.  Here  is  all  the  interest  of  motion,  and  motion 
in  things  usually  considered  incapable  of  independent  motion.  The 
bristling  of  iron  filings  on  a  card  over  a  little  magnet  is  an  entirely 
novel  observation,  and  one  calculated  to  excite  the  keenest  interest. 
The  picking  up  of  tacks  and  small  iron  objects  and  the  inactivity 
of  brass,  copper,  silver  etc.  are  readily  shown,  and  may  be  nicely 
emphasized  by  the  little  song  of  the  silver  churn  from  Patience. 
Even  the  phenomena  of  magnetism  induced  in  a  piece  of  soft  iron 
can  be  made  perfectly  intelligible  to  any  child,  and  all  of  these 
experiments  can  be  performed  in  any  room  at  any  time  of  year. 
and  at  less  expense  than  the  price  of  a  toad.  The  magnetic  tack 
hammer  is  sure  to  interest  a  child  and  the  behavior  of  the  compass 
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needle,  including  its  north-indicaling  property,  and  how  it  serves 
to  guide  the  mariner  at  sea,  will  serve  as  texts  for  stories  galore. 
A  small  piece  of  lodestone  will  help  to  make  real  the  discovery  of 
this  property,  and  floated  on  a  piece  of  cork. or  wood  will  illustrate 
the  guide  which  helped  the  first  great  discoverers  to  circumnavigate 
the  globe.  Have  we  not  here  as  much  evidence  .of  the  importance 
of  the  humblest  observations,  when  a  little  piece  of  brown  stone 
floating  on  a  piece  of  wood  in  a  vessel  of  water  can  direct  a  Colum- 
bus to  a  new  world? 

Leaves  and  twigs  and  plants  are  the  subject  of  much  deserved 
attention,  and  are  studied  in  minutest  detail.  This  is  of  course  all 
very  well  when  such  materials  can  be  obtained.  Why  not  devote 
some  attention  to  the  phenomena  of  crystallization?  The  quick 
evaporation  of  many  simple  solutions  when  spread  on  glass  fur- 
nishes figures  quite  as  varied,  quite  as  intrinsically  beautiful,  quite 
as  instructive  as  any  leaf  forms,  and  quite  as  distinctive  and  much 
more  positive  and  accurate.  Even  the  added  interest  of  color  need 
not  be  lacking.  Those  charming  little  **  hopper  "  crystals  formed 
by  the  cubic  crystallization  of  a  solution  of  common  salt,  will  interest 
the  child  and  may  be  made  to  point  a  moral,  or  adorn  a  tale.  The 
coordination  of  these  phenomena  with  the  ice  figures  on  the  win- 
dow, and  the  beautiful  crystals  of  the  snow,  will  serve  to  occupy 
to  advantage  several  winter  periods.  The  sources  of  crystalliza- 
tion are  almost  endless.  The  beautiful  colors  of  the  rarest  flowers 
can  be  more  than  matched  for  a  few  cents  in  the  simplest  of  chemi- 
cal experiments  and  is  the  one  less  wonderful  than  the  other?  Is 
the  hand  of  Nature  less  apparent  in  the  delicate  crystal  of  most 
beautiful  color  and  form,  constructed  with  the  accuracy  of  the 
mathematician,  than  in  the  petal  of  the  flower? 

Such  parallels  could  be  multiplied  almost  indefinitely,  scd  ex  uno 
discc  omncs. 

There  is  one  feature  of  nature  study  on  plants  and  animals  which 
has  often  been  criticized  by  the  ultrasensitive.  I  refer  of  course 
to  the  dissection,  or  destruction  of  the  object  of  study.  It  will  be 
answered  that  this  is  seldom  practised  with  even  the  lowest  forms 
of  animals,  and  plants  do  not  feel,  and  hence  there  is  no  objection 
to  pulling  them  to  pieces.  Still  the  child  must  be  held  in  constant 
check  to  keep  down  the  natural  instinct  to  see  what  the  insides  arc 
like,  to  see  what  makes  **  the  wheels  go  round.'*  Perhaps  it  offers 
a  good  opportunity  to  teach  the  child  not  to  inflict  pain  by  pulling 
animals  to  pieces,  but  even  so  it  is  pretty  difficult  to  diflFerentiate 
between  his  curiosity  to  see  how  a  fly  will  walk  with  only  two  legs. 
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and  the  scientific  dissection  for  Icj^^itiniatc  purposes.  In  general 
the  child  is  naturally  enough  inclined  to  pull  things  \o  ])ieces  with- 
out any  encouragement.  On  the  otlicr  hand  the  most  sensitive  can 
not  object  to  an  indefinite  amount  of  pestering  of  a  magnet,  or  a 
solution.  The'  above  matters  are  simply  those  of  choice,  perhaps, 
and  someone  may  object  that  we  have  at  best  proved  an  etpial  claim 
for  attention.  There  is  however  a  more  serious  criticism  of  the 
present  methods.  In  the  syllabus  we  find  for  example  a  subject 
given  as  "the  function  of  the  roots."  How  can  this  .subject  be 
efficiently  or  rationally  treated  when  the  child  has  little  or  no  knowl- 
edge of  the  simple  and  fundamental  phenomena  of  solution  much 
less  of  capillarity,  or  surface  tension,  or  o.smosis?  It  is  again  ex- 
pected that  the  functions  of  the  leaf  should  be  intelligently  discussed, 
without  a  preliminary  knowledge  of  anything  about  evaporation  or 
combustion,  or  the  subtler  effects  of  sunlight  such  as  bleaching,  dis- 
coloration, and  chemical  change  in  general.  At  another  time  the 
sap  is  the  subject  of  the  talk  and  the  child  is  told  how  and  why  the 
sap  rises  in  the  tree,  when  in  point  of  fact  nobody  knf)ws.  Right 
here  is  an  example  of  a  serious  mistake  which  many  teachers  make ; 
namely  of  picking  out  the  plausible  or  attractive  theory  of  all  those 
which  have  been  suggested  to  explain  some  phenomenon,  and  pre- 
senting this  to  the  child  as  if  it  w^ere  finally  established.  This,  to 
my  mind,  is  positively  bad,  and  is  certainly  unnecessary.  I  have 
always  found  that  a  child  is  really  interested  tn  find  something  which 
even  the  "  grown-ups  ■'  do  not  know,  they  feel  encouraged  and  may 
even  set  their  little  brains  at  work  getting  up  an  explanatir^n  of  the 
observation  in  question.  A  teacher's  usefulness  has  been  seriously 
impaired  the  moment  he  or  she  poses  before  the  children  as  know- 
ing it  all. 

It  will  be  objected  that  chemistry  and  physics  require  apparatus 
and  materials  and  these  cost  money.  1  wr>uld  guarantee  to  buy  all 
the  needed  materials  with  half  the  money  spent  in  a  single  year 
on  nature  study,  and  most  of  these  materials  wnuld  last  several 
years  at  least.  When  I  see  the  pour  grade  teacher  coming  home 
Saturdav  with  her  arms  full  of  branches  and  twiirs,  in  fact  most  anv 
old  thing,  as  a  result  of  a  forced  trip  to  a  roadside  just  outside  the 
city  limits,  I  always  think  what  a  fine  ])hysical  experiment  could 
have  been  arranged  with  half  the  lime  and  trouble,  and  at  a  cost 
not  exceeding  her  car  fare. 

The  one  real  obstacle  to  the  immediate  introduction  of  this  class 
of  work  into  its  proper  place  in  the  curriculum  is  of  course,  and  as 
nsual,  the  teacher.    It  will  be  objected  that  here  is  another  subject 
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for  her  to  study,  another  demand  on  her  already  overloaded  time 
and  energy,  and  she  can  not  be  expected  to  know  enough  chemistry 
and  physics  to  teach  these  things  properly.  These  same  objections 
were  urged  with  equal  application  against  the  introduction  of  the 
present  form  of  nature  study.  For  the  surmounting  of  these  obsta- 
cles I  would  make  two  suggestions.  First,  that  the  teachers  in  the 
grades  should  obtain  constant  assistance  and  direction,  and  instruc- 
tion from  the  specialist  teachers  in  the  high  school,  or  from  super- 
visors, as  at  present  in  music,  art  work,  etc.  The  high  school 
instructor  in  chemistry  and  physics  should  always  be  available  to 
show  the  grade  teacher  how  to  perform  and  explain  these  elementary 
exercises.  Any  good  high  school  teacher  would  be  glad  to  do  this, 
realizing  that  thus  would  the  work  be  done  properly  and  an  early 
foundation  be  laid  on  which  later  w.ork  in  those  sciences  could  the 
better  be  built  up.  Second,  there  should  be  prepared  a  set  of  leaf- 
lets containing  complete  and  explicit  descriptions  of  the  exercises, 
directions  for  their  performance,  the  materials  needed,  as  well  as 
a  statement  of  the  points  to  be  specially  emphasized  and  the  con- 
clusions to  be  drawn.  Such  a  leaflet  would  enable  any  intelligent 
teacher  to  carry  through  the  exercises  on  the  magnets  quite  as 
satisfactorily  as  she  could  the  corresponding  one  on  the  toad. 

I  would  not  for  the  world  use  one  period  for  indoor  laboratory 
exercises  which  could  be  devoted  to  a  trip  to  real  fields  and  real 
woods,  to  nature's  real  laboratory.  Only  do  not  let  us  try  to  get 
lively  interest  out  of  a  lot  of  old  dead  leaves  and  sticks,  or  fool 
ourselves  and  cheat  the  children  by  roaming  over  some  vacant  city 
block,  or  through  some  very  artificial  park.  When  animate  nature 
sleeps  let  us  turn  with  equal  zeal  and  interest  to  so  called  "  inani- 
mate "  nature.  Nature  is  in  fact  always  animate.  Let  us  turn  to 
this  phase  of  nature  in  the  firm  assurance  that  her  treasures  there 
are  no  less  simple,  no  less  fascinating,  no  less  profitable  alike  to 
teacher  and  pupil. 

THE  USE  OF  LANTERN  SLIDES  IN  THE  TEACHING  OF 

PHYSIOGRAPHY 

BY  RALPH  S.  TARR,  CORNELL  UNIVERSITY 

For  its  adequate  and  scientific  presentation  physical  geography 
presents  difficulties  which  few  other  sciences  possess.  The  botanist, 
zoologist,  or  mineralogist  may  bring  his  specimens  into  the  lecture 
room  or  laboratory ;  the  physicist  or  chemist  may  set  up  his  appa- 
ratus and  exhibit  the  actual  phenomena ;  but  the  physical  geographer 
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can  not  do  this  as  he  deals  with  objects  and  phenomena  most  of 
which  can  not  come  into  the  classroom.  A  beach,  a  delta,  a  glacier, 
or  a  volcano  can  not  be  kept  in  the  laboratory  storeroom. 

It  is  this  fact  more  than  any  otlier  tliat  has  so  retarded  the  de- 
velopment of  scientific  physical  geography  in  the  schools.  Other 
sciences  have  developed  systematic  laboratory  work,  but,  excepting 
in  the  universities  and  some  of  the  better  schools,  the  progress  of 
physical  geography  toward  scientific  method  has  on  the  whole 
been  slight. 

There  are  five  ways,  aside  from  lectures  and  recitations,  of  partly 
overcoming  the  difficulty  just  mentioned — by  excursions,  by  the  use 
of  models,  by  laboratory  experiment,  by  maps  and  by  pictures.  The 
excursion,  the  best  of  all,  takes  the  student  to  the  actual  process  or 
phenomenon;  but  time,  distance,  expense  and  weather  prevent  the 
full  use  of  this  means  of  study. 

By  laboratory  experiment  many  processes  and  results  about  which 
the  class  studies  may  be  repeated  in  miniature.  Such  work  makes 
heavy  demands  on  the  teacher's  time  and  taxes  his  ingenuity;  but 
its  results  are  worth  the  expenditure  of  time  and  energy. 

Models,  representing  actual  or  ideal  land  forms  arc  excellent 
substitutes  for  the  real  tiling;  but,  besides  being  small  and  general- 
ized, they  are  expensive  and,  up  to  the  present  time,  are  few  in 
number  and  cover  only  a  limited  range  of  phenomena. 

Topographic  maps,  once  understood,  are  nearly  equal  in  value 
to  models,  and  far  less  expensive.  Moreover  tliey  include  a  much 
wider  variety  of  land  forms. 

Pictures  represent  limited  areas  clearly,  and  they  are  both  cheap 
and  even  at  present  fairly  easy  to  obtain  in  great  variety.  If  properly 
selected  and  properly  used  they  constitute  a  valuable  aid  to  the  teach- 
ing of  physical  geography. 

In  my  own  instruction  I  make  use  of  all  five  methods,  and  find  each 
useful  in  its  proper  place  and  time ;  but  each  year  I  am  making  more 
and  more  use  of  pictures.  It  has  become  evident  to  me  that  a  good 
picture  is  a  much  better  substitute  for  an  actual  land  form  than  any 
other  that  can  be  brought  into  the  laboratory  or  lecture  room.  No 
matter  by  what  device,  whether  by  vivid  description,  by  map,  model, 
or  experiment,  in  no  way  short  of  an  actual  excursion  can  so  clear 
an  idea  be  gained  of,  let  us  say,  a  glacier  or  a  volcano,  as  by  a 
picture.     • 

Convinced  of  the  correctness  of  this  conclusion,  I  began  some 
10  years  ago,  the  systematic  collection  of  photographs  illustrating 
physical  geography.    I  now  have  about  5000  slides,  a  full  third  of 
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which  I  myself  have  taken  in  various  parts  of  North  America  and 
Europe,  with  the  special  object  in  view  of  their  application  to  my 
own  instruction.  There  are  probably  10,000  copies  of  such  of  these 
as  my  photographer  duplicates  now  in  use  in  the  schools  of  the 
country. 

A  lantern  slide  is  far  preferable  to  prints  because  by  that  means 
an  enlarged  picture  can  be  placed  where  each  member  of  the  class 
sees  it.  The  first  principle  in  the  use  of  the  lantern  in  physical 
geography  instruction  is  to  avoid  employing  it  for  a  mere  lantern 
show.  I  am  informed  that  it  is  a  common  custom  to  set  aside  an 
occasional  period  for  a  lantern  exhibit  during  which  pictures  are 
thrown  on  the  screen  to  illustrate  subjects  covered  since  the  last 
lantern  exhibit.  Almost  the  entire  value  of  the  use  of  the  lantern 
must  be  lost  by  such  a  method. 

To  get  the  best  good  from  the  use  of  the  lantern,  not  a  picture 
should  be  admitted  for  mere  show  purposes,  and  no  more  should 
be  employed  than  are  absol\itely  necessary  and  at  no  other  time  than 
when  they  are  really  needed  by  the  class.  Each  picture  should  be- 
come a  necessary  part  of  the  exercise,  and  it  should  pay  for  itself 
by  instructions  given,  and  not  merely  by  interest  aroused,  though 
if  it  interests  as  well  as  instructs,  so  much  the  better. 

To  insure  the  best  results,  I  prefer  to  run  my  own  lantern,  having 
the  screen  on  one  side  of  the  desk  and  the  lantern  on  the  other. 
The  screen  faces  the  class  diagonally,  and  may  be  seen  from  all 
parts  of  the  room  excepting  one  corner.  Running  one's  own  lantern 
permits  the  introduction  of  a  slide  at  the  proper  moment,  and  its 
reappearance  if  needed.  It  detracts  somewhat  from  the  smoothness 
of  the  lecture,  and  is  somewhat  distracting  if  the  lantern  behaves 
badly,  as  it  sometimes  will ;  but  what  is  lost  in  this  respect  is  amply 
made  up  in  other  ways. 

The  lantern  may  be  used  in  the  recitation,  the  review  quiz,  the 
laboratorv  exercise  and  tlie  lecture. 

In  the  recitations  and  review  quiz,  by  the  aid  of  a  well  selected 
series  of  slides  the  subject  of  the  lesson  can  be  kept  before  the 
class,  and  questions  be  asked  somewhat  as  in  a  field  excursion.  In 
some  respects  the  use  of  pictures  is  even  more  valuable  than  work 
in  the  field,  for  by  them  both  time  and  distance  may,  in  a  measure, 

be  eliminated. 

—  ^ 

These  points  were  illustrated  by  a  series  of  20  slides.  Two  of 
these  showed  views  of  the  same  place  at  different  seasons,  thus 
eliminating  time  in  a  way  that  could  not  be  done  in  field  work  except 
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by  making  two  excursions  to  the  same  place.  In  the  first  view, 
taken  in  the  fall,  a  cliff  was  shown  with  joint  planes  cutting  across 
it;,  the  second  view,  taken  in  the  winter,  showed  huge  ice  columns 
extending  from  the  joint  plane  to  the  base  of  the  cliff.  It  was 
pointed  out  that  by  questions  on  the  first  view  the  class  could  be 
prepared  for  the  condition  illustrated  in  the  second  view,  and  that 
by  a  class  study  of  the  two  pictures  a  valuable  lesson  in  weathering 
could  be  taught,  making  use  of  the  observational  methods  as  in 
field  work. 

Two  pictures  of  Taughannock  falls  in  New  York  were  then  shown 
to  illustrate  the  retreat  of  the  fall  in  the  interval  between  the  time 
of  taking  of  the  two  pictures,  a  retreat  which  had  profoundly  altered 
the  shape  of  the  crest  of  the  fall.  Here  time  was  also  eliminated. 
and  only  by  the  most  fortunate  choice  of  time  for  excursions  could 
this  kind  of  change  be  shown  a  class  in  fichl  work,  while  the  pictures 
made  it  possible  to  study  the  change  in  any  class  and  at  any  time. 

A  series  of  four  pictures  illustrating  the  elimination  of  distance 
were  then  shown.  These  were  pictures  of  talus  deposits  from  various 
parts  of  the  world,  one  from  Cayuga  lake.  New  York,  one  from  the 
Rocky  mountains,  and  two  from  Switzerland.  These  views  were 
selected  to  show  both  the  origin  of  talus  and  stages  in  the  develop- 
ment of  talus  slopes.  It  was  pointed  out  that  by  proper  questioning 
a  class  could,  from  these  views,  be  led  to  sec  how  talus  was  caused 
and  the  characteristics  of  talus,  almost  as  well  as  in  a  field  excursion, 
and  with  the  further  advantage  of  comparison  of  conditions  in 
various  regions. 

The  next  series  of  five  slides  illustrated  the  elimination  of  both 
time  and  distance.  For  this  purpose  a  view  was  first  exhibited  of 
the  flood  plain  of  a  western  river,  in  which  the  inclosing  bluffs, 
the  level  plain,  and  the  abandoned  channels  were  clearly  shown. 
This  was  followed  by  four  views  of  a  small  brook  in  New  England 
in  four  different  stages  of  flood  from  the  low  water  to  the  high 
water  stage  when  the  entire  flcKxl  plain  was  covered.  Having  first 
studied  the  characteristics  of  a  flood  plain,  the  process  of  the  forma- 
tion of  such  a  plain  was  then  revealed  to  the  entire  class.  This 
could  be  done  in  a  classroom  in  a  short  time,  while  in  field  work 
it  would  require  at  best  several  se])aratc  excursions  to  sec  the  same 
phenomenon  as  clearly. 

The  remaining  slides  were  used  to  illustrate  how.  by  questioning, 
a  pupil  could  be  made  to  .sec  phenomena  and  understand  them  from 
a  clear  and  well  selected  slide,  and  it  was  urged  that  the  use  of 
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slides  in  recitations  and  review  quizzes  would  greatly  increase  the 
value  of  the  results  in  physical  geography  teaching. 


Some  of  the  methods  of  the  recitation  can  be  employed  in  the 
laboratory,  and  in  some  instances  it  is  desirable  to  do  so.  There 
are,  however,  two  directions  in  which  the  use  of  pictures  seems 
specially  adapted  to  laboratory  work.  The  first  of  these  is  to  sup- 
plement the  field  work  by  a  laboratory  study  of  pictures  of  phe- 
nomena near  the  school ;  for  example,  extending  the  study  to  regions 
difficult  of  access  with  the  entire  class  or  to  a  comparison  of 
phenomena  at  different  seasons  from  that  in  which  the  excursions 
were  made. 

A  second  direction  in  which  slides  are  useful  in  laboratory  work 
is  in  connection  with  the  studies  of  maps  or  models. 


This  point  was  illustrated  by  eight  sets  numbering  in  all  30  slides. 
The  first  set  included  two  slides  of  the  plain  of  the  Red  river  valley 
of  the  north,  one  a  photograph  of  the  Fargo  sheet  of  the  United 
States  Geological  Survey  topographic  sheets,  the  other  a  picture  of 
the  plain  itself.  The  point  of  this  comparison  of  map  and  picture 
was  that,  while  a  study  of  the  map  showed  general  levelness  over  the 
entire  area,  a  study  of  the  picture  added  something  which  the  map 
could  not  show,  namely  a  farm  with  its  house  and  wide  extending 
field  of  wheat. 

With  three  slides  of  the  Florida  plain  essentially  the  same  point 
was  made,  but  in  this  case,  in  addition  to  a  slide  showing  the  topo- 
graphic map,  there  were  two  photographs,  one  showing  the  dry 
plain  with  scattered  trees,  the  other  the  swampy  prairie  portion  of 
the  plain. 

The  third  series  made  use  of  the  Ithaca  N.  Y.  sheet  of  the  United 
States  Geological  Survey  topographic  maps,  a  dissected  plateau 
region  of  rugged  topography.  After  exhibiting  a  slide  of  the  topo- 
graphic map  itself,  a  view  was  introduced  showing  the  nature  of  this 
plateau  topography,  thus  making  vivid  the  main  topographic  lesson 
of  the  map.  A  second  view  looked  down  the  main  valley  in  which 
Cayuga  lake  is  situated,  and  a  third  view  showed  one  of  the  gorges 
which  are  cut  in  the  sides  of  this  valley.  No  amount  of  study  of  the 
topographic  map  could  make  clear  the  actual  conditions  on  the 
Ithaca  sheet  to  a  person  with  the  limited  knowledge  of  topography 
possessed  by  the  average  high  school  pupil.     Even  a  professional 
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physiographer  could  not  infer  from  the  map  alone  the  characteris- 
tics of  the  gorges  which  cut  the  slopes  of  the  Cayuga  valley. 

While  a  study  of  the  map  alone  is  unsatisfactory,  so  would  the 
study  of  pictures  alone  be  unsatisfactory.  It  is  by  the  proper  com- 
bination of  the  two  methods  that  the  best  results  arc  gained,  the 
map  showung  the  general  relations  over  a  wide  area,  the  picture 
exhibiting  portions  of  the  area  in  detail  and  as  the  human  eye  sees 
it.  With  the  aid  of  such  pictures  the  lessons  of  the  map  become 
more  real  and  vivid  and  consequently  of  a  hif^^her  educational  value. 


Other  series  were  shown  in  further  illustration,  one  set  of  three 
exhibiting  a  map  and  two  views  of  a  drumlin  region;  another  set 
illustrating  Crater  lake  by  two  pictures,  a  slide  of  the  Crater  lake 
sheet,  and  a  slide  of  the  Crater  lake  model ;  and  a  third  set  illustra- 
ting by  map,  model  and  picture  certain  conditions  in  the  Appalach- 
ians. In  all  three  series  the  object  was  to  show  that  the  photographs 
served  the  double  purpose  of  bringing  the  actual  conditinns  before 
the  student,  and  of  exhibiting  features  which  the  map  alone  could 
not  show. 

A  slide  of  the  model  of  the  state  of  Washington  together  with  five 
photographs  of  various  parts  of  the  state,  and  a  slide  of  the  Colorado 
canyon  model  with  four  photographs,  illustrated  the  same  points 
merely  substituting  a  model  in  place  of  a  map  as  the  base. 


The  use  of  the  lantern  in  lectures  is  so  generally  recognized  that 
little  need  be  said  about  it.  1-ct  me  repeat  my  conviction,  however, 
that  the  method  of  haying  an  occasional  illustrated  lecture,  or  post- 
poning the  illustrations  to  the  end  of  the  lecture,  is  deciiledly  in- 
ferior in  value  to  that  of  using  the  illustration  at  the  point  in  the 
lecture  which  it  is  needed  to  illustrate.  Xo  amount  of  description, 
however  vivid,  can  equal  a  clear  picture  shown  at  the  proper  moment 
during  the  lecture.  There  is  the  danger  of  overillust rating,  but  a 
little  experience  teaches  how  to  avoid  this. 

I  am  convinced  that  one  of  the  greatest  needs  in  physical  geog- 
raphy instruction  is  the  introduction  of  the  use  of  lantern  slides 
for  the  purposes  outlined  in  this  paper.  Unfortunately  it  is  true 
that  the  difficulty  of  obtaining  proper  illustrations  for  a  complete 
course  is  now  great,  but  the  supply  will  come  with  the  demand. 
Already  one  firm  offers  for  sale  slides  for  use  in  teaching  physical 
geography,  but  there  is  need  of  other  and  better  selected  series,  and 
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it  would  be  an  educational  work  of  importance  for  someone  to 
select  such  a  series  and  make  it  generally  available.  It  might  not 
be  financially  profitable  at  first,  but  it  would,  I  believe,  pay  well 
in  the  end. 


Dr  George  F.  Kunz  delivered  a  paper  on  the  action  of  radium, 
ultraviolet  light,  Roentgen  rays,  and  the  electrical  action  on  precious 
stones  and  minerals;  giving  experiments  with  these  agencies 
showing  the  fluorescence  of  fluorite,  hyalite  and  other  minerals, 
and  the  phosphorescence  of  selenite,  kunzite,  willemite,  colemanite, 
and  other  minerals.  The  paper  was  illustrated  with  apparatus  and 
specimens. 

Tuesday  afternoon 

SECTION  MEETINGS 

Section  A.     PHYSICS  AND  CHEMISTRY 

PHYSICS  TEACHnfG  Uff  GERMANY 

BY   F.   L.   TUFTS,   COLUMBIA  UNIVERSITY 

[Abstract] 

The  paper  on  "  The  Teaching  of  Physics  in  Germany,''  by  F.  L. 
Tufts,  gave  the  results  of  some  observations  the  author  had  made 
in  Germany  during  the  winter  of  1903-4  on  the  teaching  of  labora- 
tory physics  in  schools  below  the  grade  of  the  universities  and 
technical  schools. 

After  giving  a  brief  account  of  the  German  school  system,  it 
was  pointed  out  that  in  the  instruction  covering  the  same  school 
period  as  that  covered  by  the  American  secondary  school  and  the 
first  two  years  of  the  American  college,  practically  nothing  in 
the  way  of  laboratory  instruction  in  physics  is  given  in  Germany. 
While  physics  is  taught  in  all  of  the  schools  of  this  grade,  the 
instruction  is  given  by  textbook,  recitation,  and  lectures,  usually 
illustrated  by  some  lecture  table  experiments.  Even  in  the 
**  Real  Gymnasium  '*  and  **  Real  Schule,"  where  the  classics  have 
been  to  some  extent  replaced  by  the  sciences  and  modern  languages, 
practically  no  laboratory  courses  in  physics  are  offered. 

Among  the  very  few  exceptions  to  the  above  rule  may  be  men- 
tioned one  gymnasium  in  Berlin  where  laboratory  instruction  in 
physics  was  introduced  by  Professor  Schwabe.  The  <?xperiments 
selected  and  the  apparatus  used  are  essentially  the  same  as  given  in 


1904]  SfiCTiON    MEETINGS — SECTION    A  21 

the  Harvard  Forty  Experiments,  Professor  Noack,  in  a  gymnasium 
in  Griessen,  has  also  developed  a  course  of  laboratory  instruction 
in  physics  which  is  usually  elected  by  a  large  number  of  the  class. 
In  the  very  few  g>'mnasia,  however,  offering  laboratory  physics 
the  course  is  an  optional  one  and  in  some  cases  must  be  given  out- 
side the  regular  hours. 

It  may  be  stated,  therefore,  that  in  the  general  scheme  of 
education  preceding  the  university  courses  no .  place  is  given  in 
Germany  to  laboratory  instruction  in  physics;  and  with  not  over 
a  half  dozen  exceptions,  no  laboratory  instruction  is  offered  in 
any  of  the  schools  below  the  grade  of  the  universities  and  techni- 
cal schools. 

NEW    FORMS    OF    A    PHOTOPHOSPHOROSCOPE    A 
THERMO-PHOSPHOROSCOPE  AND  TRIBO- 

PHOSPHOROSCOPE 

BY    WALLACE    GOOLD    LEVISON,    BROOKLYN 

The  photophosphoroscope  consists  of  a  cylinder  of  pasteboard 
or  other  light  material  provided  with  a  bottom  of  wood  and  a 
metal  taper  socket  by  means  of  which  it  may  be  attached  vertically 
at  pleasure  on  the  tapered  axle  of  a  small  electromotor  which 
is  fixed  to  a  board,  that  serves  also  as  a  screen  in  front  of  a 
lantern  at  such  a  distance  that  the  cone  of  light  from  the  con- 
denser comes  to  a  focus  in  the  axis  of  the  cylinder  through  a 
hole  in  the  screen  and  a  corresponding  hole  in  one  side  of  the 
cylinder.  The  cylinder  is  provided  with  a  cover  like  a  conmion 
round  box  cover  in  the  center  of  which  is  a  perforated  metal  fix- 
ture provided  with  a  set  screw  whereby  a  wire  with  a  clamp  at 
the  end  may  be  so  adjusted  that  an  object  held  in  the  clamp  will 
be  in  the  axis  of  the  cylinder  exactly  opposite  the  hole  in  its  side. 
This  object  is  subjected  to  the  focus  of  the  beam  of  light  when 
the  hole  in  the  cylinder  is  on  the  side  toward  the  lantern  and  is 
then  invisible  to  an  observer  in  front,  but  it  may  be  seen  in  total 
darkness  from  all  sides  in  front  as  the  aperture  revolves  with  the 
cylinder.  Objects  such  as  minerals  thus  revolve  with  the  cylinder 
and  the  same  side  that  is  illuminated  one  moment  is  visible  to  the 
observer  a  moment  later.  The  speed  of  revolution  may  be  much 
greater  than  has  been  usually  attained  with  the  mechanical  devices 
formerly  employed  and  owing  to  the  persistence  of  vision  at  all 
speeds  greater  than  about  12  revolutions  a  second  the  object  be- 
comes visible  with  a  characteristic  colored  light,  if  it  affords  a 
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fluorescent  afterglow,  just  as  if  it  were  at  rest.  A  like  effect  may 
be  obtained  by  gluing  a  piece  of  the  material  on  the  outside  of 
the  cylinder. 

In  either  of  these  ways  a  specimen  of  ruby  or  ruby  corun- 
dum appears  of  a  gorgeous  crimson  color;  calcite  from  red 
to  orange;  hexagonite  a  fine  orange;  pectolite  a  brilliant  yellow; 
willemite,  autunite,  salts  of  uranium,  uranium  glass  and  hyalite  a 
fine  green  and  calcozincite  a  fine  blue.  Other  minerals  afford 
similar  or  different  tints  but  those  which  appear  blue  are  rare. 

Powder  may  be  dusted  on  pieces  of  black  paper  coated  widi 
glue  or  varnish  and  papers  then  prepared  may  be  folded  around 
the  cylinder  and  retained  with  rubber  bands  being  thus  interchange- 
able at  pleasure.  Material  otherwise  useless  may  be  thus  made 
available.  Very  little  is  required  as  only  a  narrow  strip  is  neces- 
sary. The  above  mentioned  minerals  or  materials  thus  examined 
afford  in  the  dark  brilliant  bands  of  characteristic  colors. 

There  is  still  another  way  of  examining  objects  with  the  instru- 
ment, namely  by  transmitted  light.  For  this  purpose  the  cover 
of  the  cylinder  is  dispensed  with  and  the  specimen  is  held  within 
the  cylinder  in  a  spring  forceps  which  depends  from  a  support 
fixed  on  the  screen  which  supports  the  electromotor. 

It  is  therefore  held  immovable  and  the  cylinder  revolves  around 
it.  Thus  transparent  objects  may  be  examined,  the  observer 
seeing  the  side  opposite  to  that  on  which  the  light  is  incident. 
This  method  discloses  the  surprising  circumstance  that  thick 
specimens  of  some  apparently  opaque  materials  are  thus  excited 
to  glow  throughout,  and  is  sometimes  desirable  for  the  examination 
of  transparent  gems. 

By  interposing  screens  of  various  colors  between  the  con- 
denser and  the  revolving  cylinder  the  light  acting  on  the 
material  under  examination  may  be  limited  to  separate  colors. 
Thereby  it  is  found  that  with  ultraviolet,  violet,  and  blue  light 
and  all  colors  above  that  given  by  the  substance  under  examina- 
tion the  phenomena  are  the  same  as  with  white  light  and  that  fluores- 
cence is  a  step  down  transformation  of  wave  energy  and  that  there- 
fore witli  red  and  infrared  rays  no  effect  is  produced. 

If  however  a  screen  be  used  such  as  Tyndall's  which  completely 
cuts  off  all  visible  and  ultraviolet  rays  but  allows  the  infrared 
rays  to  focus  on  the  cylinder  where  they  produce  heat,  substances 
such  as  boracic  acid,  fluorite,  etc.,  which  are  thermo-phosphorescent 
may  become  luminous  and  produce  bands  of  light  and  the  instru- 
ment  becomes    a   thermo-phosphoroscope   the   second    instrument 
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mentioned,  thus  showing  that  phosphorescence  is  a  step  up  transfor- 
mation of  wave  energy. 

The  third  apparatus  described,  the  tribo-phosphoroscope,  shows 
the  production  of  phosphorescent  light  by  friction  and  the  duration, 
intensity  and  spectrum  of  the  light  produced. 

It  has  long  been  known  that  certain  minerals  as  zinc  blende  or 
sphalerite,  certain  limestones  (so  called  hell  fire  rock),  etc.,  pro- 
duce light  when  gently  scratched  or  rubbed.  This  instrument  is 
designed  to  elicit  the  light  in  its  full  intensity  and  maintain  it 
steadily  for  examination.  It  consists  of  a  disk  of  pasteboard  coated 
with  the  material  to  be  examined  and  revolved  by  any  convenient  de- 
vice of  sufficient  power  such  as  a  recomposition  of  light  apparatus. 
Against  the  sanded  surface  of  the  disk  is  held  by  a  spring  or  other- 
wise a  piece  of  the  same  material  or  a  wire  brush,  a  wooden 
splinter  or  even  the  finger  nail,  and  a  trail  of  light  is  produced 
from  the  point  of  contact  extending  more  or  less  around  the  disk. 
The  intensity  of  the  Ught  and  its  spectrum  may  be  determined 
by  the  photometer  and  spectroscope  applied  near  its  source.  Its 
duration  is  determined  from  the  length  of  the  trail  produced  on 
the  disk  at  a  known  speed. 

As  the  coating  on  such  a  disk  is  soon  stripped  off,  it  has  been 
found  desirable  to  replace  the  disk  with  a  common  grindstone. 
A  piece  of  any  material  pressed  against  such  a  grindstone  supplies 
a  fresh  coating  continually  and  the  luminous  effects  observed  are 
fully  as  effective  as  with  a  sanded  disk. 

EXPERIMENTS   IN   PHYSICAL  CHEMISTRY   FOR   THE 

HIGH  SCHOOL 

BY   WILLIAM   J.   HANCOCK^   ERASMUS   HALL   HIGH    SCHOOL,   BROOKLYN 

During  the  past  lo  years  the  electrolytic  dissociation  hypothesis 
has  come  to  occupy  an  important  place  in  the  teaching  of  general 
Chemistry.  The  electrolytic  dissociation  hypothesis  has  been  men- 
tioned in  all  of  the  more  prominent  textbooks  on  elementary  chemis- 
try published  within  the  last  five  years,  but  the  subject  has  not 
been  treated  experimentally.  I  became  tired  of  presenting  the 
subject  to  pupils  without  giving  demonstrations  of  a  practical 
nature  that  would  assist  them  in  grasping  the  more  simple  concep- 
tions of  the  hypothesis. 

The  following  is  a  brief  description  of  some  of  the  experiments 
I  have  found  to  give  satisfactory  results. 
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Experiment  i 

The  object  of  this  experiment  is  to  show  that  certain  aqueous 
solutions  do  not  conduct  tlie  electric  current  while  others  do,  or, 
in  other  words,  since  the  electric  current  is  transmitted  through 
a  solution  by  means  of  ions,  to  show  that  water  does  not  ionize 
certain  substances  and  does  ionize  other  substances. 

Two  small  copper  plates  were  separated  by  a  sheet  of  hard 
rubber  -j^^  inch  thick  and  slightly  larger  than  the  copper  plates. 
The  copper  and  rubber  were  held  together  by  small  rubber 
bands.  A  short  piece  of  copper  wire  was  soldered  to  each  of  the 
copper  plates  and  the  plates  connected  in  series  with  an  incan- 
descent lamp.  On  dipping  the  plates  into  a  water  solution  of 
sugar  and  attempting  to  pass  a  no  volt  current  tlirough  the 
system  a  negative  result  is  obtained.  The  copper  terminals  when 
dipped  into  a  solution  of  potassium  hydroxid  under  the  above 
conditions  allow  sufficient  current  to  pass  to  cause  the  filament 
of  the.  lamp  to  glow  brightly.  Obviously  the  experiment  could*  be 
repeated  with  as  many  solutions  as  desired  and  the  conclusion 
reached  that  water  solutions  of  acids,  bases  and  salts  conduct  the 
current  or  are  ionized,  while  solutions  of  such  substances  as  sugar, 
alcohol,  glycerin  etc.  are  not  ionized. 

Experiment  2 

The  object  is  to  show  that  the  molecular  conductivity  and  con- 
sequently the  ionization  of  an  electrolyte  increases  with  dilution. 

A  trough  19  inches  high,  6  inches  wide  and  i  inch  thick  (inside 
measurements)  was  constructed  in  the  following  manner.  The 
narrow  sides  of  the  trough  were  made  of  wood  saturated  with  a 
cement  made  by  melting  together  equal  parts  by  weight  of  Venice 
turpentine  and  shellac.  Strips  of  silver  about  ^^^  inch  thick 
and  of  uniform  width  were  stuck  to  the  inside  of  tiie  wood  by 
the  cement  mentioned  above.  The  other  two  sides  of  the  trough 
were  formed  of  crystal  plate  glass  cemented  to  the  strips  of  wood, 
the  arrangement  being  such  that  the  silver  strips  form  electrodes 
of  equal  width  and  parallel  to  each  other.  The  sides  of  the  trough 
thus  made  were  cemented  to  a  wooden  base  built  up  around  them 
so  as  to  leave  a  small  space  between  the  inside  of  the  base  and 
the  sides  of  the  trough.  Binding  posts  were  then  screwed  to  the 
upper  end  of  the  electrodes. 

The  cell  was  connected  in  series  with  a  lantern  galvanometer, 
made  less  sensitive  by  placing  a  bar  magnet  under  the  needle,  and 
a  Daniell  cell. 
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Water,  recently  distilled,  is  poured  into  the  trough  till  it  is 
nearly  filled  and  no  current  is  made  manifest  by  the  absence  of  any 
deflection  of  the  shadow  of  the  galvanometer  needle  on  the  screen. 
The  distilled  water  is  then  siphoned  from  the  trough  and  20  cubic 
centimeters  of  a  fourfold  normal  solution  of  silver  nitrate  sub- 
stituted. A  marked  deflection  of  the  needle  is  noted.  About  100 
cubic  centimeters  of  distilled  water  is  then  added  to  the  contents 
of  the  trough  and  an  increase  in  the  conductivity  is  made  mani- 
fest. Sufficient  water  to  fill  the  trough  nearly  half  full  is  added 
and  the  increase  in  the  deflection  of  the  needle  noted.  Lastly  the 
cell  is  nearly  filled  by  the  addition  of  distilled  water  and  only  a 
slight  increase  in  the  conductivity  over  that  noted  when  the  trough- 
was  half  full  is  seen. 

We  thus  observe  that  the  first  portion  of  water  added  greatly 
increases  the  conductivity  and  consequently  the  dissociation,  while 
the  last  portion  of  water,  though  many  times  the  first  portion  added, 
has  little  effect  on  the  conductivity.  Therefore,  a  large  percentage 
of  the  molecules  of  silver  nitrate  must  have  been  dissociated  before 
the  addition  of  the  last  portion  of  water. 

Experiment  3 

This  experiment  is  to  show  that  while  water  solutions  of  dif- 
ferent acids  vary  greatly  in  conductivity  or  arc  dissociated  to 
different  degrees  by  water,  their  potassium  salts  are  dissociated 
to  about  the  same  extent. 

Four  glass  tubes  about  8  inches  long  and  i^^  inches  in  diameter 
were  supported  in  a  vertical  position  in  a  row.  The  lower  end  of 
each  tube  was  closed  by  a  single  hole  rubber  stopper  to  which  was 
cemented  (same  cement  as  mentioned  above)  a  circular  platinum 
electrode  i  inch  in  diameter.  A  copper  wire  soldered  to  the  under- 
side of  the  platinum  disk  passed  through  the  hole  in  the  rubber 
stopper.  The  upper  end  of  each  tube  was  closed  by  a  single  hole 
rubber  stopper  through  which  passed  a  glass  tube  to  one  end  of 
which  was  cemented  a  platinum  electrode  of  the  same  dimensions 
as  the  one  mentioned  above.  A  copper  wire  soldered  to  the  elec- 
trode passed  through  the  glass  tube  which  was  of  the  same  leu'^th 
as  the  large  tube  carrying  the  stoppers.  Only  the  surfaces  of  the 
electrodes  facing  each  other  were  left  uninsulated.  The  electrodes 
of  the  four  tubes  were  arranged  in  parallel  with  four  1 10  volt  incan- 
descent lamps,  one  for  each  tube. 

100  cubic  centimeters  of  distilled  water  is  placed  in  each  tube, 
and  to  the  water  in  the  first  tube  is  added  4  cubic  centimeters  of 
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half  normal  hydrochloric  acid,  to  the  water  in  the  second  tube 
is  added  4  cubic  centimeters  of  half  normal  sulphuric  acid,  4  cubic 
centimeters  of  half  normal  monochloracetic  acid  is  added  to  the 
water  in  the  third  tube,  and  4  cubic  centimeters  of  a  half  normal 
solution  of  acetic  acid  to  the  water  in  the  fourth  tube. 

A  no  volt  alternating  current  is  passed  through  the  four  solu- 
tions, the  electrodes  being  arranged  at  such  distances  apart  that  the 
filaments  of  the  incandescent  lamps  glow  with  equal  brilliancy. 
The  conductivity  of  the  acids  passing  from  greater  to  less  is  found 
to  be  in  the  order  hydrochloric,  sulphuric,  monochloracetic  and 
acetic. 

•  The  acids  arc  neutralized  by  the  addition  of  a  normal  solution 
of  potassium  hydroxid  and  the  conductivity  of  the  resulting  salt 
solutions  is  found  to  be  nearly  equal. 

For  the  original  paper  on  experiments  2  and  3  sec  Am.  Chem. 
Soc.  Jour.  22  726. 

Experiment  4 

The  object  of  this  experiment  was  to  show  that  the  cupric  ions 
and  SO4  ions  pass  through  a  solution  with  different  velocities. 

Two  small  copper  plates  were  clamped  together  in  a  horizontal 
position  about  ^V  '"^'b  apart  and  insulated  from  each  other  by 
pieces  of  hard  rubber.  Tlie  plates  were  then  placed  in  a  small 
glass  cell  made  by  ccnKniinii^  together  pieces  of  picture  glass. 

An  amount  of  a  saturated  copper  sulfate  solution  sufficient  to 
fill  the  space  between  the  copper  electrodes  is  poured  into  the  cell 
and  an  electric  current  passed  through  the  solution.  An  image  of 
the  apparatus  projected  on  a  screen  shows  the  color  of  the  solution 
to  be  at  first  a  uniform  blue  but  after  tlie  current  has  passed  for 
a  short  time  a  light  line  forms  near  the  cathode  and  a  deep  blue 
line  developes  near  the  anode. 

Both  electrodes  being  of  copper  it  is  obvious  that  the  same  amount 
of  copper  sulfate  must  continue  present  in  solution  during  the 
experiment. 

Section  R.     BIOLOGY 

FIELD  WORK  IN  HIGH  SCHOOL  BOTANY  AND  ZOOLOGY 
BY  EDGAR  D.   CONGDON,   SYRACUSE   UNIVERSITY 

Since  our  estimate  of  the  quality  and  amount  of  field  work  in 
high  school  botany  or  zoolojiry  is  dependent  on  our  conception  of 
the  content  of  the  course  itself,  s<ime  statement  of  the  latter  seems 
to  be  necessary.  To  my  mind  it  should  include  the  following:  the 
comparative    study    in    the    laboratory    of    the    morphology    and 
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physiology  of  the  most  important  subkingdoms  of  plants  and  ani- 
mals, broadened  by  field  work  whenever  possible;  a  conception  of 
the  influence  of  environment  on  organisms,  their  plasticity  and  their 
activities.  As  a  result,  the  student  should  acquire  a  general  view 
of  the  science,  a  knowledge  of  local  forms,  scientific  habits  of  tliink- 
ing,  and  a  sympathetic  appreciation  of  living  plants  and  animals. 

There  are  other  reasons,  than  those  suggested  above,  why  I 
believe  in  field  work.  A  certain  kind  of  training  is  obtained  in 
greater  degree  by  field  work  than  by  laboratory  work.  In  the 
laboratory,  we  simplify  conditions  and  eliminate  nonessentials.  We 
teach  clearly  how  to  deduce  conclusions  and  how  to  develop  generali- 
zations. But  is  there  any  gradation  in  difficulty,  or  any  attempt 
to  closely  correlate  them  with  the  student's  degree  of  scientific 
training?    I  certainly  can  not  detect  it  in  many  popular  manuals. 

Not  only  do  we  find  in  laboratory  experiments  little  gradation 
of  difficulty,  but,  in  order  to  make  the  principles  to  be  learned 
entirely  clear,  experiments  are  often  made  so  easy  as  to  call  for  no 
mental  exertion. 

Field  work  can  easily  be  graded  as  to  difficulty  of  problems. 
It  can  also  offer  problems  of  sufficient  difficulty.  It  may  be  made 
to  demand  accurate  but  quick  observation.  In  field  work  non- 
essentials are  not  removed,  and  the  pupil  must  select  from  them  the 
important  facts,  as  he  will  be  obliged  to  do  later  in  real  life. 
Problems  may  be  suggested  that  he  can  not  answer  in  a  day,  but 
may  solve  by  time  and  patience. 

There  is  a  tendency  in  the  laboratory  to  focus  too  nuich  atten- 
tion on  the  minute,  to  overspecialize.  Particularly  is  this  true  with 
the  more  conscientious  pupils.  But  out  of  doors,  so  many  and  such 
varied  problems  are  continually  forcing  themselves  on  the  atten- 
tion, that  the  student  must  broaden  and  can  not  go  too  much  into 
particulars. 

Field  work  is  needed  to  illustrate  the  principles  learned  in  the 
laboratory,  to  broaden  the  ideas  given  by  the  study  of  a  few  types. 
On  the  other  hand  the  study  of  plants  and  animals  in  the  fields, 
while  it  illustrates  general  principles,  is  also  effectually  perfecting 
acquaintance  with  the  forms  themselves.  Such  a  knowledge  of 
plants  and  animals  is  worth  the  time  of  the  high  school  graduate 
who  goes  directly  into  business.  It  also  has  a  value  to  the  college 
student  as  a  basis  for  more  theoretic  work  Later.  That  it  rouses 
interest,  that  it  would  be  welcomed  by  many  parents  as  a  substitute 
for  dissections,  and,  that  it  is  the  resource  of  many  schools  poorly 
supplied  with  laboratory  equipment,  goes  without  saying. 
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The  conditions  of  the  large  city  high  schools,  well  equipped  with 
laboratories  but  poorly  situated  for  field  work,  and  having  large 
classes,  are  out  of  the  province  of  this  discussion.  The  speaker 
is  not  familiar  with  such  schools  and  has  nothing  to  suggest  in 
regard  to  them:  he  refers  only  to  the  high  schools  in  the  smaller 
cities  and  the  towns. 

Those  who  do  not  favor  field  work  in  high  school  botany  and 
zoology,  urge  various  practical  hindrances.  One  of  these  is  the 
lack  of  time  in  the  course  and  in  the  daily  program.  If  it  is  neces- 
sary in  order  to  give  field  work  a  place,  I  believe  it  worth  while 
to  reduce  the  number  of  types  studied.  Conflicts  in  the  daily 
program  may  be  obviated  by  selecting  the  last  period  in  the  after- 
noon, or  the  last  two  on  Friday. 

Unfortunately  it  is  easy  for  field  work  to  degenerate  into  a  holi- 
day and  to  fail  in  producing  any  clearly  defined  results.  The 
remedy  is  to  be  found  in  the  preparation  of  the  teacher,  in  definite- 
ness  of  th^  work  outlined  and  of  the  results  demanded.  I  believe 
that  some  of  the  topics  of  field  study  should  be  treated  in  a  way 
similar  to  that  employed  in  the  laboratory.  If  the  teacher  has 
thoroughly  acquainted  himself  with  the  material  in  the  field,  and  has 
prepared  questions  calling  for  conclusions  on  definite  subjects,  I 
do  not  see  why  there  should  be  any  vagueness  in  results. 

Lack  of  preparation  is  naturally  a  primary  difficulty  in  the  way 
of  field  work.  When  botany  or  zoology  is  one  subject  of  several 
that  are  demanded  of  a  teacher,  the  equipment  of  a  specialist  is 
out  of  the  question.  But  field  work  is  not.  The  study  of  plants 
or  animals  may  be  made  a  summer's  hobby.  The  excellent  popular 
taxonomic  and  so  called  natural  history  books  at  hand  will  relieve 
the  subject  of  any  drudgery.  Confessions  of  ignorance  will  always 
occur  in  the  field,  but  they  need  not  be  of  harm  to  either  teacher 
or  pupil. 

Thinking  that  it  might  be  of  interest  to  learn  to  what  extent 
field  work  has  been  found  practicable  in  this  State,  I  sent  letters 
to  75  city  and  town  high  schools  of  various  sizes.  In  the  40 
that  did  not  answer,  it  is  safe  to  say  that  there  is  little  biology 
taught  and  less  field  work  done.  Of  the  35  that  answered,  15 
gave  a  20  weeks'  course  in  botany  yearly,  four  every  two  years 
and  14  at  irregular  intervals.  Two  schools  gave  18  trips  each. 
In  21,  the  number  ranged  from  four  to  12.  16  schools  reported 
that  they  gave  zoolog>\  In  15  the  fall  course  alternated  with 
botany.    1 1  attempted  three  or  four  field  trips  each. 

To  my  mind,  two  kinds  of  field  trips  are  specially  worth  while. 
The  first  has  for  its  object  the  illustration  and  expansion  of  the 
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facts  of  morphology  and  classification  learned  in  the  laboratory 
and  the  textbook;  it  is  most  valuable  where  laboratory  facilities 
are  poorest.  The  second  and  most  important  kind  purposes  to 
balance  the  study  of  structure  by  emphasizing  the  adaptations, 
physiology  and  ecology  of  plants,  or  the  activities  of  animals.  For 
these  purposes,  12  trips  seem  to  me  fair  under  average  conditions. 

If  lack  of  suitable  material  for  field  study  is  urged*  arc  there 
not  some  topics  that  can  be  considered  almost  anywhere  outside 
of  a  city?  If  the  fall  course  is  introduced  by  the  study  of  seed, 
fruits  and  seed  might  be  the  objects  of  fieid  excursions.  Notes, 
and  possibly  sketches  would  constitute  a  suitable  report.  There 
should  be  included  questions  as  to  the  significance  of  differences  in 
shape  and  structure.  Seed  dispersal  may  be  so  used  as  to  be  of 
use  as  an  introductory  subject.  Other  distinctively  fall  topics  are 
the  method  by  which  leaves  are  surrendered,  the  scars  and  associ- 
ated buds.  The  study  of  coloring  of  leaves  leads  into  a  field  too 
little  understood  even  by  the  specialist  himself.  Food  relations  of 
plants,  study  of  insectivorous,  saprophytic  and  parasitic  plants  may 
be  illustrated  in  many  localities. 

Even  in  winter  we  have  a  fertile  problem  in  the  branching  habits 
of  trees,  their  budding  and  its  relation  to  form.  The  adaptations 
for  protection  of  some  spring  flowers  from  the  soil  through  which 
they  pass,  and  from  the  winter  cold,  as  illustrated  by  the  Podo- 
phyllum and  Sanguinaria,  and  the  methods  by  which  they  are 
protected,  give  topics  for  the  early  spring. 

Though  we  may  not  have  a  seashore  flora,  a  swamp  or  a  sand 
dune  to  illustrate  striking  plant  families,  we  certainly  have  the 
roadside,  the  meadow  or  the  pond.  A  fairly  varied  bit  of  woodland, 
under  natural  conditions  is  well  adapted  to  illustrate  the  struggle 
of  |dant  life  for  a  foothold.  The  methods  of  seed  dispersal  or  the 
effects  of  shading  would  make  good  topics.  Many  of  our  common 
weeds  present  problems  that  may  be  worked  out  by  high  school 
scholars.  The  long  tap  root  of  the  dandelion,  its  rosette  habit,  its 
method  of  seed  dispersal,  rapid  germination  of  seed  and  growth  of 
flower  stem  on  the  maturity  of  the  seed  could  be  appreciated  as 
causes  for  its  success  in  the  plant  society. 

Several  instructors  reported  that  they  found  pollination  studies 
in  the  field  practicable.  The  determination  of  the  significance  of 
flower  structure  and,  possibly,  the  examination  of  insects  found 
cm  the  flowers,  are  subtopics. 

Besides  these  lines  of  field  study  that  emphasize  plant  activi- 
ties, a  series  of  topics   on    plant    structures,    to    supplement    the 
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morphologic  study  of  types,  is  practicable.  A  field  study  of  crypto- 
gams has  particular  value  in  opening  unexplored  territory,  even 
to  pupils  fairly  acquainted  with  flowering  plants.  One  city  instruc- 
tor emphasizes  them  as  helpful  in  teaching  his  pupils  how  to  observe. 
Comparison  in  the  field  of  many  types  of  inflorescence  will  inciden- 
tally give  facts  as  to  the  method  of  classification  of  spemiatophytes. 
Observation  of  variations  of  stems  should  be  accompanied  by  a 
study  of  the  meaning  of  their  differences.  Another  topic  is  found 
in  the  ordinary  types  of  leaves,  and  in  the  modification  of  leaves  for 
unusual  functions. 

It  does  not  seem  to  me  that  herbarium  collecting  gives  adequate 
returns  for  the  time  spent.  Eight  or  lo  plants  very  carefully  pre- 
pared, are  of  value  to  a  high  school  herbarium,  and  their  prepara- 
tion is  sufficient  to  teach  methods  of  analysis.  Indeed  the  ruthless 
tearing  up  by  the  roots  of  many  plants,  the  handling  of  them, 
crumpled  and  withered,  must  seriously  threaten  any  budding  respect 
for  the  plant  as  a  thing  of  wonderful  structure  and  activities. 
It  has  been  suggested  that  a  small  series  of  plants  or  organs  may 
be  preserved  to  illustrate  such  topics  as  leaf  modifications,  phylo- 
geny  or  economic  values. 

Zoology  field  work  is  rendered  more  difficult  to  plan  than  that 
of  botany  because  of  the  great  variability  in  amount  of  animal 
life.  The  subjects  of  study  mentioned  in  answer  to  my  letters  are 
birds,  insects,  ecology  and  forms  later  to  be  dissected  in  the  labora- 
tory. One  instructor  speaks  of  marked  success  in  field  study, 
while  three  others  think  that  it  should  not  be  attempted  at  all. 

The  question  suggests  itself,  are  not  unsatisfactory  results  partly 
due  to  the  absence  of  that  preparation  and  definiteness  of  subject 
that  are  taken  for  granted  in  the  laboratory?  No  outline  is  pre- 
pared, the  locality  is  not  examined  by  the  teacher  and  no  specific 
place  is  given  to  field  work. 

The  lack  of  time  has  already  been  suggested  as  a  cause  for  the 
omission  of  field  study.  Twenty  weeks  is  all  too  short  to  allow  a 
general  survey  of  the  field  of  botany  or  zoology.  Yet  it  seems  to 
me  that  the  dissection  of  more  than  one  vertebrate  is  not  essential. 
Certainly  study  of  such  an  aberrant  group  as  the  echinoderms  ought 
not  to  crowd  out  the  knowledge  of  the  animals  of  one's  own 
neighborhood. 

The  greatest  difficulty  in  zoologic  field  work  is  the  finding  of 
suitable  material  near  to  ihc  school.  The  answers  I  received 
covered  this  matter  pretty  fully.  There  are  a  few  localities  so  des- 
titute that  it  is  almost  impossible  to  find  satisfactory  material.  Some 
topics  of  study  however  can  be  attempted  in  almost  any  place.    A 
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few,  at  least,  of  the  types  dissected  in  the  laboratory  can  be  found 
in  nearly  every  locality.  Their  habits  and  the  relation  of  their 
activities  to  their  structure  can  be  studied  in  the  field. 

In  the  fall  insect  life  affords  a  most  practicable  means  of  study- 
ing animal  activities,  for  illustrating  diversity  and  specialization  of 
structure,  and  teaching  principles  of  classification.  The  careful 
observation  of  some  species  of  five  or  six  insect  orders  and  the 
collecting  of  them  serve  for  several  field  excursions.  In  the  labora- 
tory the  general  external  characters,  win^s,  legs,  and  feeding 
apparatus  may  be  studied.  The  first  object  would  be  to  illustrate 
facts  of  adaptation  of  organs  to  their  uses.  Principles  of  classifi- 
cation can  be  illustrated  by  leading  the  pupil  to  form  a  tentative 
classification,  followed  by  an  identification  of  some  of  the  insects. 
The  study  of  a  few  si)ecies  of  one  order  gives  very  similar 
results. 

Observation  of  the  life  of  a  field  or  pond  can  be  so  managed 
as  to  suggest  the  food  relations  of  animals,  diversities  of  habits 
of  those  of  the  same  area  and  other  ecologic  topics. 

It  is  easy  to  call  to  mind  a  series  of  topics  that,  though  tlicy 
would  tax  the  instructor's  knowledge  of  the  material  at  liand, 
might  most  satisfactorily  emphasize  the  dynamic  viewpoint.  Snch 
are  protective  form  and  color,  animal  society,  domestic  life  and 
mdustries. 

It  is  unfortunate  that,  for  obvious  reasons,  our  fall  courses  miss 
bird  study,  so  practical  and  profitable  in  the  spring.  The  enlliusi- 
asm  which  it  excites  is  not  its  only  value ;  on  it  may  be  based 
questions  of  habit  and  instinct  and  principles  of  classification. 

There  is  then  real  opportunity  for  high  school  biology  to  illus- 
trate the  activities  of  plants  and  animals  in  their  homes.  A  proper 
preparation  for  such  work  will  require  no  small  expenditure  of 
labor.  There  will  always  be  vexations  and  tmcertainties  as  to 
material  and  weather.  But  if.  as  our  reward,  the  pupil  develops 
a  j>eimanent  interest  in  living  things,  some  knowledge  of  thein  at 
first  hand,  and  a  view  of  biolog}-  not  one-sided  and  bor^kish,  is  it 
not  worth  the  effort? 

Section  C.     EARTH  SC]i^:X(:K 

INDUSTRIAL  GEOGRAPHY 
BY    MRS    CARRIE    L.    RFXORD,     FRKDON-IA    NORMAL    SCHOOL 

The  geography  of  30  years  ago  with  its  dull  routine  of  map 
questions  is  behind  us.  Today,  geographers  are  emphasizing  the 
scientific  aspect  of  the  subject  which  puts  new  meaning  into  "  the 
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description  of  the  earth's  surface."  In  these  days  the  question 
why  is  being  asked  in  geography  and  the  answer  to  the  question 
is  leading  us  into  rich  fields  of  thought  and  investigation. 

If  we  accept  the  definition,  "  Geography  is  the  study  of  the  earth 
in  its  relation  to  man  and  life,"  then  that  must  be  good  geography 
teaching  which,  in  the  study  of  life  consequences,  seeks  to  show 
their  relation  to  earth  causes,  while  in  the  study  of  geographic 
conditions,  such  teaching  would  endeavor  to  point  out  the  effect 
of  these  on  certain  existing  forms  of  life. 

The  emphasis  which  modern  geography  puts  on  cause  and  effect 
places  the  subject  at  once  on  a  scientific  basis  and  gives  a  great 
controlling  thought  to  the  study.  This  underlying  principle. tends 
to  unify  and  thus  to  simplify  a  great  mass  of  material  and  to  pre- 
sent as  a  related  whole  otherwise  disconnected  facts. 

Of  all  forms  of  life  which  the  earth  presents  to  us,  by  far  the 
most  important  is  man — man  at  work.  Human  activity  appeals  to 
children  in  a  special  manner.  This  fact  gives  to  the  teacher  a 
suggestion  as  to  the  best  method  of  approach  to  a  subject  which 
shows  on  the  one  hand  how  people  live  and  work  and  on  the  other 
hand  why  they  live  as  they  do.  If,  then,  knowing  the  child's 
interests,  we  follow  these  as  we  help  him  to  think  accurately  and 
scientifically,  our  work  must  be  pedagogically  strong.  Such  an 
opportunity  is  afforded  in  the  study  of  industrial  life. 

As  we  enter  on  a  discussion  of  tliis  subject,  let  us  get  an  idea 
of  its  meaning  and  scope.  First  of  all,  let  us  state  what  it  does  not 
mean.  Industrial  geography  does  not  mean  the  mere  naming 
and  location  of  certain  cities  in  this  and  other  countries,  giving  a 
list  of  the  industries  carried  on  in  each.  Such  a  plan  is  as  monoto- 
nous as  the  old  time  method  and  quite  as  barren  of  results.  Again, 
the  teacher  who  has  listened  as  a  child  has  tried  to  describe  what 
he  has  seen  in  mills  or  factories  is  quite  sure  of  the  fact  that  the 
study  of  industries  should  not  include  many  details  of  processes. 
Of  course,  the  child  is  deficient  in  language  power  and  on  that 
account  he  may  not  be  able  to  tell  what  he  has  seen,  but  he  con- 
vinces us  that  the  impressions  he  has  received  are  vague  and 
indefinite.  He  can  not  analyze  closely,  he  must  see  the  broad  out- 
line of  things,  hence  he  should  be  directed  to  those  larger,  clearer 
pictures  which  he  can  comprehend.  We  would  not  overlook  the 
fact  of  the  genius  of  man  in  industrial  life.  It  is  man  who  has  made 
the  desert  to  blossom  and  bring  forth  abundantly,  who  has  levelled 
the  mountains  and  spanned  the  rivers,  yet  we  may  recognize  this 
genius  without  trying  to  understand  how  everything  is  done. 
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On  the  other  hand,  it  is  important  that,  in  the  study  of  manu- 
factures, the  child  should  see  many  of  tlie  products  in  the  different 
stages  of  manufacture,  specially  when  these  have  commercial  value. 
Collections  of  such  materials  are  available  for  schoolroom  use  and 
are  of  great  value  in  getting  correct  impressions  of  things. 

Industrial  geography  includes  the  study  of  those  forms  of  human 
activity  which  are  possible  in  a  given  place  because  of  certain 
geographic  conditions  which  exist  there.  For  example,  in  the 
study  of  paper-making  in  the  Adirondack  region,  the  pupils  should 
know  that  the  presence  of  spruce  wood  in  the  forests  of  that  section, 
the  waterpower  available  there,  the  market  which  the  great  New 
York  newspapers  and  other  periodicals  furnish  for  the  product, 
together  with  the  ease  of  transportation  to  that  city,  make  the 
industry'  possible  and  profitable. 

Some  one  has  criticized  the  industrial  phase  of  geography  because 
it  makes  prominent  man  as  a  producer  and  trader,  thereby  empha- 
sizing the  already  too  great  commercial  spirit  of  the  age.  No  one 
will  deny  that  the  industrial  life  of  the  present  day  does  absorb 
much  of  the  energy  and  thought  of  multitudes  of  people  and  it  will 
continue  to  do  so,  so  long  as  people  in  one  part  of  the  world 
produce  something  which  those  in  another  part  of  the  world  need. 
It  is  this  very  need,  however,  which  gives  the  teacher  an  oppor- 
tunity to  emphasize  the  dependence  of  man  on  man.  It  is  this 
thought  of  interdependence  which  will  save  the  study  of  industries 
from  degenerating  into  the  mere  consideration  of  buying  and  sell- 
ing and  getting  gain. 

It  is  our  purpose  to  show  how,  throughout  the  course  in  geography 
in  the  elementary  grades,  industrial  geography  should  absorb  much 
of  the  attention  of  teacher  and  pupils. 

The  work  in  home  geography  is  not  complete  without  the  study 
of  the  most  important  local  industries,  specially  when  these  are  earth- 
determined.  The  children  have  been  made  familiar  with  the  facts 
of  climate  and  soil,  the  slopes  and  drainage  of  their  immediate 
neighborhood.  They  know  many  things  concerning  the  industries 
themselves.  The  work  of  the  teacher  is  to  show  the  relation  between 
these  facts  and  to  study  the  industries  in  their  effects  on  life  in  the 
community.  Let  us  suppose  the  industry  to  be  grape-growing. 
How  should  the  study  proceed?  First  of  all,  it  must  be  determined 
why  the  industry  is  possible,  bringing  out  facts  of  climate,  soil  and 
drainage,  together- with  ease  of  transportation  to  market.  Next, 
attention  should  be  called  to  the  vineyard,  the  care  it  should  receive, 
the  kind  of  labor  employed,  the  enemies  of  the  vine  and  the  effort 
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which  growers  must  put  forth  to  overcome  these.  The  grape  harvest 
with  its  hard  work  and  its  merrymaking  are  interesting  features. 
The  preparation  for  market  and  the  transportation  introduce  us  to 
some  of  the  difficulties  (many  of  which  are  also  earth-determined) 
which  the  farmer  must  meet.  The  commercial  value  of  the  crop 
should  be  noticed,  as  evidenced  by  the  wealth  of  many  of  the  growers, 
their  splendid  homes,  fine  horses  and  carriages,  and  even  automo- 
biles. The  benefits  derived  by  a  town  situated  in  the  midst  of  such 
a  region  are  many.  Trade  is  stimulated  and  social  conditions  are 
improved  by  the  men  of  energy  and  thrift  who  are  carrying  on  the 
business.  On  the  other  hand,  the  importation  of  foreign  labor  to 
perform  certain  parts  of  the  work  introduces  many  and  serious 
social  problems  which  affect  church,  school  and  state.  Such  a  study 
with  all  the  facts  before  the  children  should  lay  the  foundation  for 
a  more  intelligent  study  of  the  world  at  large. 

Industrial  life  in  the  United  States  should  claim  the  attention  in 
the  fourth  grade.  Here  it  seems  advisable  to  study  the  most  im- 
portant industries  of  each  section  or  group  of  states  as  these  are 
taken  up,  instead  of  selecting  centers  of  industrial  life  in  the  differ- 
ent parts  of  the  country  and  grouping  them  under  the  various  indus- 
tries, as  agriculture,  manufacturing,  mining  etc.  It  is  believed  that 
the  former  plan  is  more  systematic  and  definite,  though  the  latter  is 
exceedingly  valuable  as  a  means  of  summarizing.  Only  the  most 
important  industries  in  each  section  should  be  taught  in  this  grade, 
and  those  should  be  preferred  which  are  plainly  earth-determined, 
the  purpose  being  to  give  clear,  definite  ideas  carefully  selected  and 
closely  related.  In  the  New  England  States,  hardly  more  than  a 
half  dozen  cities  should  be  located  and  their  industries  and  life 
studied.  Among  these  should  be  Bangor,  Lowell,  Providence,  Lynn, 
Gloucester,  Boston.  Such  a  study  brings  out  other  geographic  facts 
as  climate,  soil,  relief,  drainage  and  coast  line,  hence  the  important 
rivers,  mountains,  b'iiys  etc.  will  be  included.  Life  should  everywhere 
be  made  prominent.  Let  us  suppose  that  we  are  studying  lumbering 
in  Maine.  Northern  Maine  becomes  the  seat  of  the  industrv  and 
Bangor  is  chosen  as  a  typical  lumber  center.  The  study  includes 
the  reasons  for  the  presence  of  the  industry,  a  knowledge  of  the 
principal  kinds  of  forest  trees  in  that  region,  when  and  how  the 
logs  are  prepared  for  the  mills,  life  in  a  lumber  camp,  log-driving 
and  log  drivers,  reasons  for  the  location  and  growth  of  Bangor,  the 
distribution  of  the  lumber  and  the  uses  made  of  .it.  Having  a  clear 
picture  of  lumbering  in  the  New  England  States,  pupils  are  ready 
when  the  Southern  States  are  considered  to  make  a  comparative 
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Study  of  the  industry  as  found  there.  Likewise,  in  the  North 
Central  States  and  in  Washington  and  Oregon  this- industry  is  im- 
portant, and  the  attention  of  pupils  will  constantly  be  called  to  simi- 
larities and  differences  which  grow  out  of  physical  conditions. 
When  a  summary  is  made  pupils  will  be  led  to  make  a  general 
statement  concerning  tlie  geographic  conditions  which  make  this 
industr>'  possible  in  any  place.  This  will  form  the  basis  for  the  study 
of  the  same  industry  in  other  countries.  It  seems  advisable  also, 
in  the  first  study  of  the  various  countries  of  the  globe,  to  proceed 
in  a  similar  manner,  emphasizing  only  the  most  important  facts. 
The  child  will  thus  be  furnished  with  a  clear  knowledge  (limited 
though  it  may  be  in  amount)  of  certain  definite  facts,  casually 
related,  instead  of  an  indistinct  and  vague  notion  of  many  details. 

The  work  in  the  higher  grades,  notably  the  seventh  and  eighth, 
should  of  course  be  more  comprehensive.  Greater  emphasis  should 
here  be  placed  on  the  physical  side  though  cause  and  effect  should 
not  be  lost  sight  of  wherever  these  can  be  seen.  It  is  true  that  some 
effects  have  causes  so  remote  or  so  complex  that  it  would  not  be 
possible,  neither  should  it  be  deemed  profitable,  to  tr\'  to  trace  the 
relation. 

Pupils  of  more  advanced  grades  are  interested  in  the  human 
element  in  geography  because  they  arc  just  beginning  to  identify 
themselves  with  the  great  life  of  the  world.  They  would  find  profit 
in  tracing  the  development  of  different  countries  through  the  various 
stages  in  which  man  has  attempted  to  adjust  himself  to  rapidly 
changing  conditions.  In  our  own  country  this  involves  the  study 
of  such  topics  as  the  industrial  evolution  of  New  hjigland,  the 
awakening  of  the  South,  the  adjustment  of  industrial  life  to  climatic 
conditions  in  the  states  of  the  plains,  irrigation  and  its  many  related 
problems,  the  development  of  industrial  life  in  the  region  of  the 
Great  Lakes,  forestry  and  its  relation  i(.)  climate  and  industries,  as 
well  as  the  advancement  in  means  of  trans[>(3rtation  in  the  last  half 

century. 

The  boys  and  girls  who  go  out  from  our  elementary  schools 
equipped  with  knowledge  of  this  kind  will  carry  with  them, also  the 
power  to  think  out  other  and  perhaps  greater  problems  which  the 
future  development  of  industrial  life  in  this  country  may  bring 
to  them. 

Attention  is  called  to  the  map  as  an  aid  to  such  teaching  as  has 
been  suggested  for  the  elementary  grades.  Maps,  including  those 
found  in  the  textbooks,  as  well  as  wall  mai)s  should  be  used  exten- 
sively.    Facts  of  location  should  be  learned  and  pupils  should  be 
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encouraged  to  carry  away  with  them  mental  map  pictures.  It  is 
necessary  in  this  work  for  the  teacher  to  bring  to  the  attention  of 
pupils  many  other  sources  of  information,  such  as  geographic 
readers,  pictures,  magazines,  and  cabinets  containing  collections  of 
materials  in  the  various  stages  of  manufacture. 

Throughout  this  work  pupils  are  called  on  to  reason  in  a  very 
practical  way  and  they  often  find  themselves  confronting  the  same 
questions  with  which  men  of  mature  years  are  struggling.  Some- 
time ago,  while  studying  cotton-growing  with  a  class  of  fourth 
grade  pupils,  the  teacher  told  of  the  ravages  of  the  cotton  boll  weevil 
and  the  importation  of  red  ants  to  destroy  the  pest.  A  boy  looked 
very  thoughtful  and  then  said :  "  They  may  be  sorry  some  day  if 
they  do  that,  just  as  sorry  as  they  are  today  that  they  ever  brought 
English  sparrows  into  this  country.''  The  Department  of  Agricul- 
ture questioned  the  advisability  of  the  experiment  on  the  same 
grounds. 

The  teacher  of  industrial  geography  has  her  reward  in  the  task 
itself.  Such  a  method  opens  before  her  many  avenues  of  interest 
which  her  narrow  professionalism  may  have  closed.  It  broadens  her 
sympathies,  tests  her  power  to  reason  carefully  and  accurately,  and 
puts  new  meaning  into  the  great  throbbing  life  of  mankind.  It  must 
follow,  that  as  she  tries  to  think  as  the  world  thinks,  her  power  to 
train  for  citizenship  will  be  increased. 

Finally,  since  industrial  geography  will  stand  the  test  which  scien- 
tific men  are  putting  to  the  subject,  that  is,  since  it  furnishes  knowl- 
edge of  the  facts  of  geography,  cultivates  the  power  to  think  scien- 
tifically, creates  a  feeling  of  kinship  with  all  the  world,  and  prepares 
the  pupils  for  life  in  a  rapidly  developing  country,  such  a  study 
holds  an  important  place  in  our  elementary  schools. 

This  paper  was  discussed  by  Principal  Clendenin  of  the  Wadleigh 
High  School,  New  York  city,  and  by  Dr  Redway  of  Mt  Ver- 
non N.  Y. 

THE  ESSENCE  OF  COMMERCIAL  GEOGRAPHY 

BY  JACQUES  W.   REDWAY  F.  R.  G.   S. 

Plus  proderit  demonstrasse  rectam  protinus  viam  quam  revocare  ab  errore 
iam  lapsos.     Quintilian,  11,6 

Within  the  past  three  or  four  years  a  study  that  practically  is  a 
new  one  has  been  clamoring  for  a  place  in  the  school  curriculum, 
and  from  present  appearances,  all  the  odds  seem  to  be  in  its  favor. 
The  name  commercial  geography  is  not  new.  Nearly  20  years  ago 
there  was  a  demand  for  such  a  study  in  the  schools  of  England. 
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Dr  Hugh  Robert  Mill,  an  eminent  geographer,  prepared  an  unpre- 
tentious but  most  excellent  elementary  manual  on  the  subject  that 
appeared  in  1888,  and  in  the  year  following  a  very  comprehensive 
treatise  was  published  by  Prof.  George  G.  Chisholm.  No  general 
demand  had  obtained  at  that  time  in  the  United  States  for  a  text 
of  this  character;  Dr  Tildcn's  book  was  published  about  1891,  but 
its  sale  was  ephemeral.  At  the  beginning  of  the  twentieth  century 
the  demand  for  a  commercial  text  had  become  so  decided  that  Mr 
Cyrus  C.  Adams,  the  geographic  editor  of  the  Nciu  York  Sun,  a 
man  of  international  fame,  published  a  high  school  text  on  the  sub- 
ject. From  the  moment  of  its  appearance  it  was  a  success  and  ob- 
tained a  w^ide  sale  all  over  the  country.  Coming  at  an  opportune 
moment,  Mr  Adams's  book  has  effected  a  quiet  revolution  of  thought 
in  tlie  matter  of  geography-teaching  that  in  the  course  of  a  few 
years  will  lead  to  a  reconstruction  in  the  methods  of  teaching  the 
subject  in  elementary  schools  and  will  probably  require  the  subject 
to  be  put  into  tlie  high  school  courses. 

Let  us  for  a  moment  discuss  the  meaning  of  tlic  term  commercial 
geography,  and  the  features  in  which  it  dift'crs  from  the  subject  as 
ordinarily  taught  in  the  grades.  In  the  school  curriculum  we  recog- 
nize several  divisions  of  the  subject.  For  instance,  there  is  mathe- 
matical geography  which  is  not  taught  at  all.  It  is  an  essential 
study  in  the  science  and  art  of  navigation,  but  it  has  no  place  in 
common  school  work.  Of  much  greater  importance  is  the  division 
for  want  of  a  better  name  called  political  and  descriptive  geography. 
This  division,  together  with  a  superficial  smattering  of  uncorrelated 
physical  geography,  has  constituted  the  bulk  of  the  work  in  the 
intermediate  and  grammar  grades  for  the  past  20  years  or  more. 
On  the  whole  this  division  of  the  science  is  well  adapted  to  the 
intellectual  development  of  the  boy,  and  with  ju(l<;nient  and  intelli- 
gence can  be  made  the  basis  of  a  most  excellent  course  of  study. 
Moreover  this  development  of  the  subject  has  led  to  a  recognition 
of  commercial  geography  as  a  separate  department  of  the  science 
of  geography. 

Thus,  human  activities  arc  always  the  result  of  world  relations. 
When  the  place  is  the  center  of  attraction  wc  call  the  study  geog- 
raphy;  on  the*  contrary,  if  the  man  is  the  center  of  interest  we  call 
It  history.  The  man  is  the  center  of  activity  because  he  is  trying 
to  adjust  himself  to  his  environment ;  he  is  striving  to  attain  con- 
ditions that  give  him  the  greatest  power  with  the  least  expenditure 
of  time.  Now,  the  friction  that  results  in  the  efforts  of  the  man 
to  adjust  himself  to  his  geographic  surroundings  constitutes  the 
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more  serious  part  of  history.  It  is  right  here  therefore  that  we  link 
history  and  geography— or,  rather,  that  history  and  geography  link 
themselves.  Indeed,  we  may  say  that  the  two  sciences  diflfer  only 
in  the  matter  of  placing  the  emphasis.  If  the  place  is  right  and  the 
man's  efforts  are  right,  then  the  history  is  apt  to  be  good  and  whole- 
some ;  but  if  the  place  is  wrong  and  the  man's  efforts  are  misdirected 
for  want  of  the  "  know  how,''  then  the  history  is  pretty  certain  to 
be  all  wrong. 

In  the  history  of  pretty  nearly  every  people  there  has  been  a  time 
when  each  center  of  population  has  been  self-supporting ;  it  is  true 
of  some  today.  Each  community  grew  its  own  food  stuffs  and  made, 
usually  by  hand,  the  commodities  employed  in  everyday  life.  Things 
that  they  could  not  make  themselves  they  went  without.  In  the 
United  States,  even  to  within  half  a  century  ago,  this  policy  was 
regarded  as  true  economy ;  now  we  know  that  it  is  just  the  opposite. 
There  is  no  economy  in  depriving  one's  self  of  that  which  will  give 
increase  of  power ;  neither  is  there  economy  in  making  a  thing  that 
can  be  purchased  for  half  the  cost  if  made  under  more  favorable 
conditions  elsewhere. 

There  came  a  time,  too,  in  the  history  of  our  own  country  when 
the  man  in  New  England  discovered  that  he  could  buy  for  five  or 
six  dollars  the  barrel  of  flour  that  it  cost  him  nine  or  ten  dollars 
to  produce.  On  the  other  hand,  the  wheat  grower  could  purchase 
cloth,  leather  goods,  machinery,  and  steel  tools  far  more  cheaply  in 
New  England  than  he  himself  could  make  them;  indeed,  some  of 
these  commodities  he  could  not  make  at  all.  So  he  purchased  them 
where  they  could  be  made  most  economically.  Now  it  was  not  the 
fault  of  either  man  that  he  could  not  procure  the  respective  com- 
modities so  cheaply  as  could  the  other;  it  was  simply  a  question 
of  environment.  The  rugged  surface  that  made  wheat-growing 
very  expensive  in  the  one  case,  yielded  the  water  power  that  made 
manufacturing  very  economical  in  the  other.  Conversely  the  level 
surface  and  rich  glacial  drift  that  made  the  latter  an  ideal  locality 
for  wheat-growing,  left  all  manufacturing  industries  that  depended 
on  water  power  out  in  the  cold. 

In  other  words,  here  were  two  centers  of  population  that  found  it 
far  more  economical  to  purchase  certain  products  of  each  other  than 
to  depend  on  their  own  resources.  By  this  commercial  interchange 
the  people  of  each  area  extended  their  environment,  and  both  were 
gainers  by  the  transaction.  Now  this  sort  of  interchange  of  products 
creates  a  new  kind  of  human  activity,  namely  commerce,  and  the 
history  of  commerce  is  the  history  of  civilization. 
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A  casual  thought  will  show  that  the  United  States  of  today  is 
less  a  federation  of  states,  than  one  of  industrial  regions,  each  one 
of  which  is  necessary  to  make  the  whole  a  world  power.  It  is  no 
longer  a  comparison  of  Massachusetts  with  Illinois ;  it  is  a  matter 
between  the  center  of  textile  manufactures  and  that  of  food  pro- 
duction. Thus,  the  New  England  plateau  is  a  region  of  manufacture 
and  marine  commerce  because  of  certain  topograj>hic  features  and 
conditions.  The  middle  and  southern  Ai)palachian  region,  together 
with  the  Huronian  ranges  of  Lake  Superior  are  now  the  world's 
chief  center  of  structural  steel  manufacture.  The  gulf  slope  of  the 
United  States  and  the  vicinitv  about  it  form  an  industrial  section 
that  yields  three  fourths  of  the  world's  cotton  product.  And  so  one 
might  go  on.  The  industrial  features  of  the  nation  far  outrank 
its  political  importance. 

In  the  division  of  political  geography  the  pupil  studies  the  essen- 
tials of  individual  states ;  the  division  of  descriptive  geograpliy  con- 
sists of  an  oversight  of  general  features,  including  j)eoples.  places 
and  industries;  the  department  of  physical  geography  considers 
the.  various  problems  of  topography  and  climate.  The  last  named 
excepted,  there  is  no  sharply  drawn  dividing  line  that  separates 
one  division  from  another ;  it  is  a  question  of  emphasis  rather  than 
one  of  fact.  Moreover,  one  must  make  the  same  admission  concern- 
ing commercial  geography ;  its  essential  features  are  largely  a  mat- 
ter of  emphasis.  It  recognizes  industrial  regions  without  regard 
to  political  organization,  except  as  the  latter  is  either  a  hindrance 
or  a  help  to  commercial  intercourse.  iUit  in  a  still  more  practical 
way,  it  is  the  geography  of  the  dollar. 

In  commercial  geography  one  can  recognize  no  distinction  be- 
tween Massachusetts,  Rhode  Island,  and  Connecticut:  each  is  a 
part  of  an  industrial  region,  and  the  unity  lies  in  this  feature  rather 
than  in  the  matter  of  statehood.  There  is  neither  Illinois  nor  Missis- 
sippi ;  instead,  there  are  the  wheat-producing  prairies  and  the  cotton 
belt,  of  which  each  is  an  integral  part.  Commercial  geography  sees 
no  barriers  separating  West  \'irginia  from  Pennsylvania:  each  is 
a  portion  of  an  industrial  region  whose  activities  have  spanned  the 
Asian  continent  from  Moscow  to  Port  Arthur  with  a  double  hand 
of  Bessemer  steel.  The  I)altic  plain  is  not  Cicrman  :  it  is  not  Dutch  : 
it  is  not  Flemish.  On  the  contrary,  it  is  the  world's  best  locus  for 
the  production  of  beet  sugar,  i'erhaps  the  man  may  have  measured 
off  a  h'ne  and  set  up  a  tablet  whereon  is  engraved  the  legend  "  This 
is  Germany,"  or  "That  is  Netherlands,"  hut  neither  the  line  nnr 
the  tablet  count  for  much.  The  royal  crown  is  a  pitiful  fabrication ; 
the  real  signet  is  the  seal  of  the  sugar  cartel. 
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Commercial  interests  overcome  even  race  hatred.  Macedonia  is 
rebellious,  not  so  much  because  Turkey  is  cruel,  but  because  they 
have  no  business  interests  in  common.  In  Austria-Hungary  race 
hatred  is  far  keener  than  in  Turkey,  but  it  is  forgotten  long  enough 
to  pass  the  grain-laden  boats  from  the  plains  of  the  lower  Danube 
along  the  line  of  the  least  lift,  to  the  manufacturing  centers  of  west- 
em  Europe.  "  A  trade  route,"  they  call  it ;  yet  it  is  this  same  trade 
route  that  holds  the  Austro-Hungarian  monarchy  together.  Take 
it  away  and  the  paper  tinsel  crown  at  once  collapses  by  its  own 
weight.  Perhaps  that  crown  may  be  imperial,  but  the  strength  of 
empire  resides  in  the  physiography  of  the  Danube,  and  not  in  the 
gilded  surface  of  the  royal  coat  of  arms.  Manchuria  is  not  unwilling 
to  be  amputated  from  the  moribund  trunk  of  China,  and  grafted  on 
the  more  vigorous  stock  of  commercial  Russia ;  for  no  matter  what 
political  Russia  may  be,  commercial  Russia  is  straight  and  honest. 

Markets  are  no  longer  inclosed  by  political  boundaries.  That  used 
to  be  the  rule  a  century  ago,  but  now  we  know  it  to  be  a  most 
stupid  one.  Reciprocity,  which  is  another  name  for  altruism,  is 
becoming  the  great  law  of  the  world.  A  monopoly  whose  existejnce 
must  be  backed  up  by  tariflF  laws  and  Mauser  rifles  does  not  stand 
on  a  firm  basis.  One  can  not  long  keep  his  feet  out  of  the  trough 
if  he  herds  with  swine;  and  hoggishness  on  the  part  of  a  nation 
is  no  exception  to  the  rule.  The  only  sound  monopoly  is  the  one 
that  is  protected  by  brains  instead  of  bayonets.  Moreover,  the 
threadbare  maxim  that  "  property  is  robbery  '*  is  an  excellent  motto 
for  inhumanity,  and  it  belongs  in  connection  with  the  sty. 

The  daily  wants  of  civilized  man  extend  to  all  parts  of  the  world. 
The  necessities  of  an  ordinary  breakfast  for  a  family  of  moderate 
means  include  ware  made  of  silver  from  Nevada  or  Colorado,  porce- 
lain from  Japan  or  China,  linen  from  Ireland  or  Flanders,  coflFee 
from  Java  or  Brazil,  sugar  from  Cuba  or  Hawaii,  flour  made  in 
Minneapolis,  meat  grown  in  Texas,  and  spices  brought  from  the 
East  Indies.  Even  the  water  is  conveyed  in  mains  a  distance  some- 
times exceeding  70  miles.  In  the  preparation  of  the  food  one  must 
have  utensils  made  from  ore  of  the  Mesaba  range  plated  with  tin 
from  the  island  of  Banka,  and  cooked  with  the  heat  of  coal  mined 
in  Pennsylvania.  A  savage  may  command  his  living  from  an  area 
whose  radius  is  five  or  10  miles;  and  this  fact  insures  his  being  a 
savage.  Civilized  man  demands  that  his  supplies  shall  be  drawn 
from  an  area  12,000  miles  long  and  wide;  moreover,  he  is  civilized 
because  of  the  length  of  this  radius  and  not  in  spite  of  it. 

The  great  problems  of  the  world  today  are  those  which  concern 
the  breaking  down  of  cemmercial  barriers  and  the  removal  of  such 
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obstacles  as  impede  free  intercommunication.  Modern  civilization 
demands  that  anything,  real  or  ideal,  that  hinders  a  rapid  distribu- 
tion of  commodities  is  a  public  nuisance.  Whoso  for  one  moment 
retards  the  movement  of  a  single  grain  of  wheat  on  its  way  from  the 
producer  to  the  consumer  is  a  public  enemy  and  a  malefactor  to  be 
put  out  of  the  way.  During  that  moment  he  puts  the  brake  on 
human  activities  that  extend  from  the  Black  sea  westward  to  the 
gulf  of  Pechili.  Yet  in  this  great  Empire  State  we  have  recently 
voted  to  spend  more  than  $100,000,000  for  a  canal  to  carry  half  the 
freight  in  double  the  time  required  by  a  railway  costing  hardly  more 
than  that  amount.  To  send  a  bushel  of  grain  from  Chicago  to  New 
York  city  by  an  all  water  route  costs  about  five  cents;  to  send  it 
to  tide  water  by  an  all  rail  route  costs  not  far  from  14  cents,  when 
rates  are  normal.  Yet  in  the  larger  number  of  cases  the  shipper 
sends  the  cargo  by  rail  at  the  higher  rate  because  it  pays.  And  the 
reason  therefor  is  obvious;  the  only  true  economy  is  economy  of 
time.  The  unnecessary  expenditure  of  time  is  a  barrier  to  com- 
merce, and  therefore  the  geographic  conditions  that  make  the  saving 
of  time  possible  are  included  in  tJie  problems  of  commercial  geog- 
raphy. 

Now  these  are  the  several  classes  of  problems  that  go  to  make 
up  the  study  of  commercial  geography,  and  in  them  we  may  recog- 
nize at  least  three  phases  of  activities;  first,  those  that  are  the 
immediate  results  of  environment — that  is,  of  climate  and  topog- 
raphy; second,  the  distribution  of  products  along  lines  of  least 
resistance — ^that  is  the  transportation  of  commercial  products  to  the 
most  available  markets ;  third,  the  mutual  relations  of  peoples  who 
must  depend  on  areas  external  to  themselves  for  the  necessaries  of 
life.  It  has  been  claimed  that  the  second  and  third  categories  belong 
to  the  domain  of  political  economy.  Professor  Davis  and  tlie  Har- 
vard school  of  geographers  incline  to  this  opinion;  Pres.  (».  Stanley 
Hall  is  certain  of  it.  But  the  facts  of  the  case  are  that  political 
economy  is  only  a  generalization  of  commercial  geography.  More- 
over the  latter  is  the  only  proper  introduction  to  the  former,  for  the 
one  is  the  concrete  form  of  the  study  of  the  well  being  of  man, 
while  the  other  is  its  abstract  form. 

It  is  hardly  necessary  to  add  that  the  problems  of  this  sort  are 
the  things  that  young  men  and  women  ought  to  know,  and  whether 
or  not  they  belong  to  the  science  of  geography  cuts  no  figure  in  the 
matter.  One  thing  is  certain;  they  constitute  the  application  of 
geographic  science  to  the  aflfairs  of  human  life.  The  only  query 
tficn,  is  whether  or  not,  after  spending  four  years  in  the  systematic 
study  of  geography,  it  is  worth  the  while  for  a  young  man  to  apply 
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this  knowledge  to  the  actual  life  of  mature  years.  In  the  great 
State  of  New  York  the  question  has  been  answered  in  the  negative. 
At  the  end  of  the  seventh  year  it  is  assumed  that  the  pupil  knows 
all  of  the  subject  that  it  is  necessary  for  him  to  know ;  moreover 
he  has  triumphantly  scored  his  50  points  in  the  examination  grinds 
and  the  Alps  are  behind  him  ;  "  feriuntque  summos  Fulgura  montes." 

There  remains  only  the  question  of  time  and  place  for  the 
study.  The  reply  that  neither  time  nor  place  for  it  exists  may  be 
brushed  to  one  side ;  the  pupils  themselves  have  decided  that  ques- 
tion. They  have  already  recognized  the  fact  that  it  is  the  all  alive 
geography  of  the  dollar  and  the  present  day,  and  not  a  stale,  cold 
storage  product  of  a  generation  gone  by.  They  are  not  only  demand- 
ing it  in  the  schoolroom,  but  they  are  calling  for  it  from  the  library 
shelves  as  well.  Railway  men  are  asking  for  it  and  one  great  rail- 
way is  placing  it  in  the  libraries  of  its  system. 

In  an  elementary  form  it  is  a  most  excellent  .study  for  the  eighth 
year  of  the  grammar  school,  and  Mr  Adams  has  prepared  an  excel- 
lent elementary  text  for  this  purix)sc.  It  is  naturally  a  correlation  of 
the  history  of  the  United  States,  for  our  national  history  has  been 
but  little  more  than  a  commercial  struggle,  and  so  also  was  our 
colonial  history.  In  several  of  the  Western  States  this  view  is 
accepted  and  the  schoolmen  are  basing  their  courses  of  study  on 
this  plan.  In  most  of  the  schools  of  New  York,  however,  the  study 
of  geography  has  been  eliminated  from  the  eighth  year,  and  the 
high  school  ^offers  about  the  only  place  for  the  study.  But 
commercial  geography  requires  a  maturity  of  mind  that  is  not  apt 
to  be  found  in  grammar  school  pupils,  and  in  this  State,  where  the 
system  of  promotions  carries  into  the  high  school  a  large  number 
of  pupils  who  ought  to  have  at  least  one  more  year  with  the  nursing 
bottle,  the  first  or  the  second  year  of  the  high  school  is  perhaps  the 
best  place  for  it.  With  commercial  and  physical  geography  in  the 
high  school,  the  general  course  of  study  in  the  subject  might  be 
arranged  as  follows: 

1st,  2d,  and  3d  years.  Oral  and  observational  work  for  the 
purpose  of  learning  geographic  forms  and  training  the  perceptive 
faculties,  and  also  as  a  preparation  for  the  laboratory  work  of  suc- 
ceeding years. 

4th,  sth,  and  6th  years.  The  memory  work  and  study  of  location, 
as  treated  in  the  ordinary  elementary  textbook. 

7th  and  Sth  years.  The  political  and  historical  aspects  of  the 
subject,  specially  with  reference  to  the  great  commercial  powers 
and  their  dependencies,  and  also  with  reference  to  the  history  of  the 
United  States. 
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With  a  broad  supplemental  reading  in  both  geography  and  history 
a  course  of  this  sort  would  give  a  pupil  what  he  does  get  in  the 
German  schools,  and  what  he  does  not  get  in  the  American  schools, 
namely,  a  good  general  knowledge  of  the  relation  of  mankind  to 
his  environment. 

This  paper  was  discussed  by  Frank  L.  Bryant.  Erasmus  Hall 
High  School,  Brooklyn;  William  L.  Morrey.  Morris  High  School. 
New  York  city;  and  W.  W.  Clendenin.  Wadlcigh  High  School. 
New  York  city. 

AX  APPARATUS  FOR  SHOWING  THE  DIRECTION  OF 

SUNRISE  AND  SUNSET 

BY  FRANK  L.  BRYANT,  ERfXSMUS  HALL  Hir.H  SCHOOL.  BROOKLYN 

•  [Abstract] 

There  seehis  to  be  a  demand  for  definite  laln^ratory  exercises  in 
physiography.  Such  exercises  should  aim  to  give  to  tlic  student 
clearer  knowledge  than  could  possibly  be  jjained  from  Ixioks.  The 
time  element  should  be  carefullv  considered.  If  resuhs  arc  not 
commensurate  with  the  time  consumed,  the  exercise  should,  of 
course,  be  cut  from  our  list  and  a  better  one  substituted. 

A  simple  apparatus  consisting  of  a  graduated  meridian  circle, 
three  sun  path  circles  with  hour  marks,  a  movable  horizon,  pole 
direction  rod,  and  zenith  pointer,  has  been  constructed,  which  fur- 
nishes three  exercises  as  follow: 

1  To  determine  the  length  of  day  at  any  time  of  year  in  any 

latitude 

2  a  To  show  the  position  on  the  horizon  where  the  sun  rises  or 

sets  at  anv  time  of  vear  in  anv  latitude 
b  To  measure  the  zenith  distance  of  the  sun  at  any  time  of 

year  in  any  latitude 
c  To  find  altitude  of  pole  at  any  latitude 

3  To  plot  the  daily  shadow  curve  cast  by  an  u])right  ])ost  in  any 

latitude,  at  the  time  of  the  solstices  and  ecjuinoxcs 
In  the  first  exercise  the  time  of  the  sunrise  and  sunset  is  rea<l 
by  means  of  the  hour  marks  on  sun  path  circles,  and  the  len.sjth  of 
day  consequently  determined.  The  variation  in  lentrth  of  day  at  any 
place  and  the  relation  of  amount  of  variation  to  latitude  are  clearly 
brought  out. 

The  student  in  the  second  exercise  will  find  the  relation  exist- 
ing between  the  length  of  day  and  the  distance  in  degrees  that  iIk^ 
sun  rises  north  or  south  of  due  east.    The  variation  of  zenith  distance 
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of  sun  at  different  times  of  the  year,  is  easily  found  by  simply  read- 
ing the  number  of  degrees  marked  on  the  meridian  circle. 

The  Student  in  this  exercise  will  gain  a  realizing  sense  that  the 
altitude  of  the  pole  equals  the  observer's  latitude. 

The  third  exercise  furnishes  work  in  plotting  curves.  By  placing 
a  straight  edge  on  an  hour  mark  and  extending  it  over  the  top  of 
the  post  to  the  paper,  a  point  in  the  shadow  curve  is  located.  By 
using  all  the  hour  marks  for  the  day,  as  many  points  are  found. 
These  points  are  then  connected  by  a  smooth  curve. 

The  interpretation  of  these  curves  brings  out  many  interesting 
facts.  In  this  latitude  the  length  of  time  the  sun's  rays  fall  on  the 
north  side  of  buildings;  the  area  covered  on  floor  by  sun's  rays 
falling  through  a  south  window  at  different  times  of  the  year;  the 
relative  lengths  of  shadows  at  different  times  of  day  and  year 
are  clearly  shown.  This  exercise  also  furnishes  ar  study  in  conic 
sections.  The  shadow  curves  are  found  to  pass  in  forni  from  the 
straight  line  to  the  hyperbola,  through  the  parabola  and  the  ellipse 
to  the  circle. 

ADAPTABILITY  OF  PLANT  GEOGRAPHY  AS  A  SUBJECT 

FOR  HIGH  SCHOOL  COURSES 

BY  W.   W.  ROWLEE,  CORNELL  UNIVERSITY 

The  present  generation  of  teachers  of  natural  history  has  wit- 
nessed a  great  change,  both  in  the  subject-matter  taught,  and  in 
the  methods  of  teaching.  In  botany  this  change  has  been  almost 
revolutionary,  because  of  the  firm  hold  that  the  earlier  method  had 
on  the  schools.  The  aim  was  to  learn,  too  often  *'  by  rote  "  from 
textbooks,  lessons  dealing  almost  entirely  with  the  organography 
of  the  higher  plants;  to  give  some  familiarity  with  the  glossary 
of  terms  describing  plants ;  and  some  practice  in  the  use  of  analytic 
keys  in  determining  species. 

For  this  work  the  laboratory  method  has  now  been  substituted. 
The  main  purpose  of  our  courses  of  study  is  to  familiarize  the  stu- 
dent with  the  biologic  facts  connected  with  plant  life  as  exemplified 
in  the  study  of  types,  chosen  usually  so  ag  to  represent  the  larger 
groups  of  the  whole  vegetable  kingdom. 

The  writer  believes  firmly  in  this  method  of  study,  but  in  this 
paper  wislics  to  draw  attention  to  a  feature  of  the  old  method, 
always  emphasized  by  the  best  teachers  in  connection  with  that 
method,  and  too  likely  to  be  neglected  in  connection  with  the  new. 
The  phase  of  plant  study  that  I  referred  to,  is  plant  geography. 


1904]  SECTION    MEETINGS — SECTION    C  45 

When  wild  plants  were  determined  by  means  of  the  manual,  atten- 
tion was  of  necessity  drawn  to  the  localities  in  which  they  grew, 
and  the  student  was  bound,  even  without  encouragement  from  his 
teacher,  to  gain  some  impression  of  the  distribution  of  the  plants 
around  him.  The  localizing  faculty  always  plays  a  great  part  in 
our  thought,  and  the  impressions  gained  in  the  analysis  of  plants, 
superficial  as  that  work  frequently  was,  nevertheless  femained  with 
the  student  as  a  permanent  acquisition  and  also  as  a  stimulus  to 
observe. 

Plant  geography  may  well  be  considered  from  two  points  of 
view :  first,  the  distribution  of  plants  over  the  earth's  surface ;  and 
second,  the  agency  by  means  of  which  they  are  distributed.  The 
first  is  closely  akin  to  geography  and  the  methods  pursued  in  teach- 
ing it  can  best  follow  the  general  methods  pursued  in  teaching 
geography ;  the  student  beginning  with  the  plant  near  at  hand,  and 
then  proceeding  to  plants  in  more  distant  parts  of  the  earth.  The 
second  is  more  particularly  a  biologic  study  and  can  be  pursued  most 
profitably  in  connection  with,  and  as  a  supplement  to,  laboratory 
studies  on  the  various  physiologic  phenomena  connected  with  plant 
life.  Great  emphasis  has  been  laid,  in  the  last  few  years,  on  the 
second  phase  of  plant  geography,  and  by  some  it  has  been  con- 
sidered a  distinct  part  of  botanic  science  and  been  given  the  name 
of  plant  ecology.  It  is  one  of  the  most  prolific  fields  for  the  pursuit 
of  nature  study,  affording  as  it  does  endless  opportunity  to  develop 
the  powers  of  observation,  to  train  students  lo  accuracy  not  only 
of  observation,  but  of  conclusions  as  to  the  bearing  of  natural 
phenomena  in  general. 

It  is  not  this  particular  phase  of  plant  geography  however  that 
it  is  my  purpose  to  bring  to  your  attention  in  this  paper,  but  rather 
to  emphasize  what  seems  to  me  a  somewhat  neglected  opportunity 
on  the  part  of  high  school  teachers.  It  is  often  the  case,  no  atten- 
tion whatever  is  given  to  the  distribution  of  plants  on  the  earth's 
surface;  such  study  should  begin  with  a  careful  survey  of  the  local- 
ity in  which  the  student  is  working.  The  kinds  of  plants  of  course 
must  be  learned,  but  whether  this  is  done  through  the  teachers  tell- 
ing the  student  the  names  (English  or  Latin)  of  the  plants,  or  by 
their  identifying  them  for  themselves  by  aid  of  the  manual,  little 
matters.  I  feel  that  it  is  highly  essential  that  they  should  know  the 
particular  kinds  of  plants  growing  in  their  own  neighborhood.  It 
may  be  objected  that  in  the  larger  cities  students  can  not  have 
access  to  the  woods  and  fields  where  plants  grow  in  nature,  and 
this  certainly  is  unfortunate,  but  in  the  great  majority  of  cases 
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Students  can  make  excursions  to  such  places  and  as  soon  as  they 
are  there  they  should  be  impressed  with  the  idea  that  they  are  not 
on  a  pleasure  excursion,  but  rather  to  do  a  dav's  work,  to  find  out 
not  only  what  the  plants  are,  but  how  they  are  arranged  with  refer- 
ence to  each  other  and  with  reference  to  the  environment  in  which 
they  grow. 

It  is  best  for  the  teacher  to  select  a  place,  if  possible,  where  two 
or  more  diflferent  types  of  vegetative  covering  present  themselves, 
such  as  marsh  and  woodlands,  so  that  somewhat  striking  contrasts 
may  be  shown.  This  will  prove  a  most  attractive  study.  The  dis- 
tribution of  plants  in  zones  will  come  easily  as  soon  as  the  student 
grasps  the  idea  that  plants  do  not  grow  promiscuously,  but  form 
congenial  societies  beyond  the  limits  of  which  they  exist,  if  at  all. 
only  sparingly.  They  will  also  soon  discover,  besides  zonal  distribu- 
tion, that  horizontal  distribution  presents  itself.  We  have  distinct 
groups  of  plants  formjng  a  forest  overgrowth,  and  another  distinct 
class  of  plants  forming  a  forest  floor,  with  intermediate  growth  of 
shrubs  always  maintaining  their  position  at  a  certain  level. 

The  shore  of  sea,  lake  or  river  is  one  of  the  most  attractive  places 
in  which  to  take  up  such  studies ;  the  zonal  distribution  there  being 
most  marked,  and  frequently  in  the  landward  stretches  the  woodland 
areas  are  immediately  in  contact  with  it.  One  day  seriously  devoted 
to  studies  of  this  kind  will  prove  a  great  stimulus  to  students  who 
have  previously  gotten  their  conceptions  of  plants  in  tlie  laboratory ; 
and  a  few  or  even  one  period  of  study  will  make  permanent  im- 
pressions that  will  last  through  a  lifetime  and  will  stimulate  to  fur- 
ther interest  the  observations  on  plant  life,  no  matter  what  the 
future  career  of  the  student  may  be. 

I  have  always  felt  that  familiarity  witli  the  kinds  of  plants  in  a 
limited  neighborhood  and  their  arrangement  with  reference  to  each 
other  and  the  land  environment  in  which  they  grow,  forms  an  in- 
dispensable basis  for  further  work  in  botany.  I  am  likewise  of  the 
opinion  that  such  a  course  of  study  will  be  really  as  effective,  both 
from  the  point  of  view  of  mental  training  and  from  the  point  of  view 
of  mental  acquisition,  as  any  other  phase  of  plant  study  that  can 
be  given.  It  will  become  the  standard  of  reference  during  the 
student's  future  life,  and  whether  he  adds  to  it  by  further  studies 
in  the  university,  or  as  in  the  great  majority  of  cases,  he  immediately 
goes  into  the  practical  affairs  of  life,  he  will  cherish  this  as  a  useful 
part  of  his  education.  The  plants  of  the  various  parts  of  the  world 
are  so  alike  that  he  will,  wherever  he  may  be  placed,  be  able  to 
make  comparisons  with  his  studies  in  the  high  school  course,  thus 
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constantly  widening  his  range  of  knowledge.  If  he  has  time  to  read 
and  thereby  widen  his  information  about  the  world  distribution  of 
plants,  he  can  read  understandingly  such  treatises  as  Schimper*s 
and  others  on  plant  geography.  He  can  appreciate  more  readily 
works  of  travel  and  works  dealing  with  the  resources  of  foreign 
lands. 

In  conclusion  let  me  say  I  would  not  favor  the  introduction  of 
plant  geography  as  a  distinct  high  school  course,  but  would  commend 
it  to  the  attention  of  the  teacher  as  a  phase  of  botany  that  may  be 
brought  into  the  high  school  courses  as  a  supplement  to  laboratory 
work;  the  familiar  illustrations  afforded  will  make  the  labora- 
tory work  alive,  practicable,  and  coordinated  with  everyday  life. 

Section  D.     MATHEMATICS 
GEOMETRY 

BY  W.  H.  METZLER,  SYRACUSE  UNIVERSITY 

One  great  question  which  interests  every  teacher  is  as  to  how 
he  is  to  teach  his  subject.  Before  he  can  answer  this  question 
however,  he  must  answer  the  question  as  to  what  the  study  of 
his  subject  is  to  accomplish  for  the  pupil,  and  it  is  evident  that 
before  this  can  be  answered  he  must  know  thoroughly  what  his 
subject  is.  In  this  paper  on  geometry,  therefore,  an  effort  will 
be  made  to  consider  in  a  general  way  answers  to  the  three  ques- 
tions— What  is  it?  Why  studied?  How  taught?  The  largely 
suggestive  character  and  lack  of  details  in  the  paper  will  give 
abundant  chance  for  a  profitable  discussion. 

What  is  it? 

Elementary  geometry  seems  to  have  had  its  origin  among  the 
Babylonians  and  Egj'ptians  as  a  practical  necessity  and  though 
much  advanced  by  the  Greeks  it  was  but  a  more  or  less  disconnected 
set  of  propositions  till  Euclid  something  over  2000  years  ago  in 
his  Elements  collected  and  systematically  arranged  into  a  connected 
and  logical  whole  the  results  of  his  own  and  earlier  investigations. 

One  axiom — 12,  the  axiom  of  parallels — in  Euclid's  Elements 
was  not  a  self-evident  proposition  since  the  converse,  proposi- 
tion 17,  admits  of  proof.  Efforts  to  prove  this  axiom  were  made 
by  some  of  the  best  minds  of  their  time  but  all  to  no  avail.  Among 
others  Legendre  about  1733  tried  to  deduce  this  axiom  from  the 
others  but  of  course  failed. 

The  controversy  between  idealism  and  empiricism  had  been  going 
on  for  some  time  but  did  not  make  much  progress  till  Kant  gave 
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it  its  modern  fomi.  Euclidean  geometry  was  supposed  to  be  the 
geometry  of  our  space  but  in  order  to  be  sure  of  this  either  we 
must  be  certain  of  the  truth  of  the  premises  on  their  own  account 
or  we  must  be  able  to  show  that  no  other  set  of  premises  would 
give  results  consistent  with  experience.  The  first  of  these  alterna- 
tives was  the  position  of  the  idealists  and  the  second  was  practically 
that  of  the  empiricists.  The  view  of  the  idealists  represented 
by  Kant  required  that  all  the  axioms  be  self-evident  and  hence 
the  hunt  for  a  new  axiom  to  take  the  place  of  the  one  on  parallels 
and  which  might  be  a  priori.  Many  were  suggested  but  none  were 
self-evident  but  could  easily  be  doubted.  Kant  said  if  geometry 
has  indisputable  certainty  then  space  is  a  priori  and  purely  subjec- 
tive and  conversely  if  space  is  purely  subjective  then  geometry  has 
indisputable  certainty. 

The  second  alternative  stood  until  towards  the  close  of  the  i8th 
century  and  during  the  early  part  of  the  19th  century  new  light 
appeared  when  Lobatschewski  and  Boylai  independently  carried  out 
the  method  suggested  by  Gauss,  though  it  is  now  known  that  it 
had  been  suggested  nearly  a  century  before  by  an  Italian  Saccheri. 
They  said  that  if  the  axiom  of  parallels  is  deducible  from  the  others 
that  to  deny  it  and  retain  the  others  would  lead  to  contradictions. 
They  did  this  but  found  no  contradictions  and  obtained  a  logically 
consistent  geometry.  It  was  thus  found  tliat  premises  different 
from  Euclid's  could  give  results  which  within  the  limits  of  observa- 
tion fitted  our  space  apparently  as  well  as  his.  The  empirical  argu- 
ment for  Euclid  was  therefore  destroyed. 

This  discovery  shed  new  light  on  the  subject  of  geometry  and 
gave  it  new  life  which  was  entered  into  by  those  who  followed, 
notably  Riemann,  Helmholtz,  Beltrami,  Cayley,  Kline,  Peano,  Hil- 
bert  and  Russell.  Investigations  were  made  on  deductive  systems 
in  general  and  an  effort  made  to  discover  the  underlying  axioms. 
One  of  the  difficulties  of  earlier  investigations  was  that  they  were 
influenced  by  intuition.  All  reasoning,  however,  which  is  to  be 
exact  must  be  based  on  sure  premises  and  proceed  according  to 
the  principles  of  formal  logic.  Improvement  came  therefore  through 
replacing  the  geometric  concepts  by  pure  symbols  and  dealing 
with  them  thus  escaping  the  pitfalls  of  intuition.  Peano  with  his 
students,  Hilbert  and  Russell  were  perhaps  the  leaders  in  carrying 
out  this  method. 

Russell  in  his  essay  on  the  foundations  of  geometry,  published  in 
1897,  showed  that  the  following  axioms  of  metric  geometry  are 
a  priori : 
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1  Free  mobility 

Spacial  magnitudes  can  be  moved  from  place  to  place  without 
distortion. 

Relativity  of  position  is  the  fundamental  postulate  of  all 
geometr/,  to  which  each  of  the  metric  axioms  leads  and  from 
which  conversely,  each  of  these  axioms  may  be  deduced. 

2  Space  must  have  a  finite  integral  number  of  dimensions. 

3  Axiom  of  distance 

Every  point  must  have  to  every  other  point  one  and  only  one 

relation  independent  of  the  rest  of  space.     This  relation  is  the 

distance  between  the  two  points. 

The  remaining  axioms  of  Euclidean  geometry  viz,  those  that  dis- 
tinguish it  from  non-Euclidean  geometries  he  considered  empirical. 
They  are  the  axiom  of  parallels,  the  axiom  that  the  number  of  di- 
mensions is  three  and  that  two  straight  lines  can  not  inclose  a  space. 

The  meaning  of  this  would  seem  to  be  that  the  remaining  axioms 
of  the  geometry  of  our  space  are  empirical.  In  other  words  it  is 
only  by  experiment  that  we  will  ever  be  able  to  decide  the  nature 
of  our  space.  We  can,  however,  postulate  a  space  and  then  con- 
sider the  geometry  of  that  space  and  it  seems  to  mc  that  is  what 
we  do  or  at  least  what  we  should  do  in  elementary  Euclidean 
geometry.  These  axioms,  or  perhaps  we  had  better  say  postulates, 
are  then  not  empiric  and  geometry  is  a  pure  science.  This  is  in 
essence  the  position  taken  by  Russell  in  his  later  work  The  Princi- 
ples of  Mathematics,  published  in  1903.  The  trend  of  modern 
mathematics  seems  to  be  in  this  direction  and  in  the  light  of  this 
trend  it  is  interesting  to  note  such  statements  as,  "  It  is  coming  to  be 
generally  admitted  that  geometry  is  a  physical  science  and  that  the 
truth  of  certain  of  the  axioms  instead  of  being  necessary  and  self- 
evident  is  dependent  upon  the  nature  of  space  and  our  means  of 
observation."* 

We  have  but  one  space  but  several  kinds  of  geometry  so 
that  if  geometry  were  a  physical  science  depending  on  observation 
we  could  have  but  one  geometry.  Geometry  is  either  a  pure  science 
or  else  the  study  of  actual  space  and  it  is  the  lack  of  the  distinguish- 
ing between  these  two  that  has  led  to  confusion  and  this  confusion 
seems  lo  be  particularly  marked  in  this  country  specially  among 
secondary  school  teachers.  If  geometry  were  the  study  of  actual 
space  it  would  be  an  experimental  science  and  should  be  conducted 
by  means  of-  careful  measurements  and  the  axioms  of  geometry 
thus  considered  should  not  be  expected  to  be  self-evident  any  more 

IN.  Y.  Math.  Soc.  Bui.  3:8. 
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than  the  law  of  gravitation  is  self-evident.  The  latter  yields  ob- 
served facts  and  so  does  the  axiom  of  parallels.  Our  answer,  there- 
fore to  the  question,  What  is  geometry  ?  is  that  it  is  a  pure  science 
or  to  quote  the  words  of  Russell,  "  Geometry  has  become  a  branch 
of  pure  mathematics,  that  is^  to  say,  a  subject  in  which  the  asser- 
tions are  that  such  and  such  consequences  follaw  from  such  and 
such  premises,  not  that  entities  such  as  the  premises  describe  actu- 
ally exist ".  In  other  words  we  start  with  a  set  of  postulates-  or 
hypotheses  and  build  up  in  a  consistent  and  logical  manner  our 
science  on  them.  We  do  not  know  however  as  to  the  existence  of 
the  entities  of  these  hypotheses.  For  instance  in  Euclidean  geometry 
we  postulate  a  Euclidean  space  but  whether  there  is  such  a  space 
in  actual  existence  or  not  we  do  not  know.  We  do  know  how- 
ever that  our  space  differs  so  little,  if  any,  from  Euclidean  space 
that  for  all  practical  purposes  we  may  consider  them  the  same. 

Why  studied? 
The  subject  of  geometry  is  studied  because  of 
I  Its  value  as  a  mental  discipline 

This  has  been  recognized  by  every  one  and   it  would   seem 

unnecessary  to  dwell  on  it  but  I  would  like  to  specify  more  in 

detail  than  is  usually  done,  as  follows: 

a  Concentration  of  thought 

This  is  one  of  the  most  important  powers  of  the  mind. 

b  Clearness  of  thought  and  expression 

Thoughts  must  be  clearly  in  mind  before  they  can  be  clearly 

expressed  and  they  will  be  more  clearly  in  mind  after  they  have 

been  clearly  expressed. 

c  Ability  to  distinguish  essentials  from  nonessentials 

Much  data  is  irrelevant  to  the  solution  of  every  problem.    That 

which  is  relevant  must  be  recognized,  selected  and  used. 

d  Logical  and  accurate  reasoning  power 

ITie  student  must  learn  to  do  independent  thinking.     He  must 

force  an  argument  to  its  conclusion  and  feel  confident  of  every 

step  in  the  process. 

e  Good  judgment 

By  this  is  meant  that  power  of  the  mind  to  sum  up  a  situation 

in  its  true  relations  and  this  is  what  the  student  must  do  in  con- 
nection with  every  proposition. 

/  Liberal  mindedness 

When  the  student  comes  in  contact,  as  he  does  in  geometry, 

with   eternal   verities,  when  he  comes   face  to   face  with   laws 

over  which  he  has  no  control  he  appreciates  more  fully  the  limi- 
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tations  of  his  own  mind  and  is  in  a  condition  better  suited  to 
receiving  the  truth  and  the  opinions  of  others.    His  mind  is  more 
open  to  the  truth  from  whatever  source  it  comes. 
g  Imagination — ^Visualization 

Geometry  has  exceptional  value  in  this  direction, 
/i  Memory 

The  meaning  hfere  is  not  verbal  but  rational  memory. 

The  habit  and  power  of  associating  ideas  so  that  one  calls  up 
the  other. 

f  Knowledge. of  the  best  processes  for  accomplishing  a  piece  of 
work — Good  mental  habits. 

2  Practical  value  of  the  facts  learned 

These  arc  to  a  certain  extent  important  but  generally  speaking 
they  are  of  minor  importance. 

3  Its  ethical  value 

TTie  fact  that  a  piece  of  mathematical  work  must  be  either  right 
or  wrong  and  if  wrong  the  mistake  can  be  discovered  and  must 
be  corrected  by  the  student  and  that  a  false  step  in  a  mathemati- 
cal demonstration  must  lead  to  a  false  result  and  that  correct 
reasoning  must  lead  to  a  correct  result  is  so  close  an  analogy  to 
moral  life  that  the  student  gets  an  excellent  training  in  habits 
of  honesty  and  moral  uprightness.  I  desire  to  emphasize  this 
point  because  some  people  tell  us  that  mathematics  has  no 
moral  value.  They  say  that  in  mathematics  there  is  no  oppor- 
tunity for  choice  and  therefore  it  can  have  no  ethical  value. 

4  Mental  enjo3mient 

That  feeling  of  mastery  or  the  power  to  overcome  difficult 
problems  and  the  ability  and  habit  of  thinking  things  out  for 
oneself  which  are  gained  from  the  study  of  mathematics  furnish 
keen  intellectual  enjoyment. 

5  Esthetic  value 

It  is  not  usual  perhaps  to  speak  of  geometry  as  having  value 
in  training  to  appreciate  the  beautiful  but  I  believe  it  is  not 
lacking  in  this  respect,  particularly  the  beautiful  in   form  and 
order  as  well  as  thought. 
How  taught? 

Are  we  to  teach  geometry  for  its  applications?  by  its  applications? 
or  as  a  science? 

The  applications  of  geometry  are  so  unimportant  for  the  aver- 
age individual  that  I  presume  no  teacher  would  keep  that  as  an 
object  prominently  in  view.  If  I  mistake  not.  however,  there  arc 
those  who  would  have  it  taught  by  its  applications  to  a  large  ex- 
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tent.  It  would  seem  to  be  quite  impossible  to  get  accurate  notions 
or  much  of  value  in  this  way.  It  must  be  taught  as  a  science  and 
as  a  pure  science  which  it  is.  This  does  not  mean  that  the  teacher 
is  never  to  make  any  applications  of  geometric  truths.  Applications 
should  be  made  and  the  student  led  in  every  possible  way  to  see 
the  value  of  the  study  and  its  relation  to  other  subjects. 

It  goes  without  saying  that  unless  geometry  is  properly  taught 
the  mere  study  of  it  without  proper  direction  will  not  accomplish 
what  it  should.  To  say  that  the  study  of  it  usually  produces  all 
or  even  the  greater  portion  of  the  foregoing  results  would  be 
untrue.  It  would  be  impossible  and  unwise  in  the  compass  of  this 
paper  to  go  into  detail  to  show  how  geometry  should  be  taught  to 
accomplish  these  results.  If  the  results  are  kept  clearly  in  mind 
then  to  accomplish  them  the  teacher  should  for  the  most  part  be 
left  free  to  work  out  the  details  as  best  suits  his  or  her  indi- 
viduality. 

!  As  a  preliminary  to  the  study  a  course  in  drawing  is  very 
desirable.  The  habit  of  drawing  neat  and  accurate  figures  is  im- 
portant particularly  for  the  beginner  and  without  formal  definition 
he  should  in  this  way  become  familiar  with  many  of  the  elementary 
geometric  concepts.      , 

Next  should  come  a  certain  amount  of  observational  or  inventional 
geometry,  but  here  a  warning  is  needed.  Care  should  be  taken  that 
students  are  taught  correct  notions  of  geometric  trutlis  which  is 
sometimes  not  the  case.  For  instance  of  two  books  on  this  subject 
one  uses  the  surface  of  a  body  of  water  to  illustrate  a  plane  surface 
while  the  other  uses  it  to  illustrate  that  which  is  not  a  plane  sur- 
face. From  any  books  I  have  seen  on  this  subject  not  only  would 
the  student  get  false  notions  of  geometric  concepts  but  he  would 
get  false  notions  of  logical  order  and  of  what  constituted  a  geo- 
metric proof.  We  need  masters  of  the  subject  to  write  our  books. 
Work  in  paper-folding  and  more  drawing,  including  drawing  to 
scale  should  find  a  place  at  this  stage.  Advantage  would  also  be 
derived  from  the  use  of  squared  paper  and  the  representation  of 
phenomena  by  graphs. 

Two  geometric  figures  are  equal  when  they  can  be  proven  so 
by  logical  reasoning  and  the  student  should  understand  that  this 
is  his  only  sure  test  of  their  equality.  Units  of  measure  have  no 
place  whatever  in  geometry  and  he  should  not  be  led  to  think,  as 
is  often  the  case,  that  he  proves  two  geometric  figures  equal  by 
measuring  them  with  a  rule. 
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The  work  in  demonstrative  geometry  should  be  logically  arranged 
and  go  from  the  simple  to  the  more  complex,  new  ideas  being 
introduced  as  needed.  The  teacher  must  always  keep  in  mind  that 
it  is  geometric  principles  rather  than  detailed  geometric  facts  that 
are  to  be  learned.  It  is  better  to  know  the  underlying  principles  than 
the  detailed  solution  of  propositions.  , 

Definitions  should  be  clear  and  accurate  and  the  demonstrations 
should  be  simple  and  models  of  logical  excellence  and  orderly 
arrangement.  It  has  already  been  said  that  a  unit  of  measure  and 
therefore  the  degree  has  no  place  in  geometry  but  we  find  it  in 
many  books. 

The  work  should  not  only  be  logically  arranged  but  it  should 
be  pedagogically  introduced.  First  impressions  are  lasting  and  it 
is  therefore  important  that  a  student's  first  impressions  of  geometry 
should  be  proper  ones.  Having  correct  ideas  of  the  right  angle, 
then  to  be  asked  the  first  thing  to  prove  that  all  right  angles  are 
equal  must  impress  most  students  as  an  attempt  to  prove  that 
which  seems  to  them  as  self-evident,  and  gives  the  impression  that 
geometry  is  a  matter  of  words.  The  first  propositions  presented 
for  proof  should  not  appear  self-evident  but  be  such  as  to  seem 
to  require  proof. 

Demonstrative  geometry  would  best  be  begun  without  a  text- 
book and  the  student  should  be  led  to  discover  in  so  far  as  possible 
his  own  proofs.  In  this  way  it  will  be  found  that  they  take  the 
keenest  interest  in  the  subject  and  get  a  pleasure  out  of  it  unsur- 
passed by  that  derived  from  the  study  of  any  other. 

If  a  textbook  containing  proofs  is  used  a  large  number  of  exer- 
cises should  be  given  and  suggestions  as  to  metliods  of  solution 
and  attack  taken  up  with  them.  Those  points  which  the  student 
is  likely  to  have  too  much  difficulty  with  should  be  anticipated  and 
lightened,  care  being  taken  to  remove  only  so  much  of  the  difficulty 
that  with  good  honest  effort  they  will  be  able  to  complete  the 
solution  without  discouragement. 

If  models  are  used  care  should  be  taken  that  they  be  used  only 
to  the  extent  of  getting  correct  mental  pictures  of  the  figures. 
Otherwise  much  of  the  value  of  the  subject  as  a  training  in  visuali- 
zation will  be  lost. 

The  student  should  be  trained  in  forming  the  habit  of  first  see- 
ing clearly  what  is  to  be  accomplished  in  any  given  proposition 
and  then  grouping  together  the  possible  ways  of  accomplishing  the 
result  with  the  resources  at  his  command.     The  next  step  would 
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be  to  select  the  method  which  applies  or  applies  best  to  the  case 
at  hand. 

I  should  like  to  add  in  conclusion  that  the  plan  of  completing 
first  arithmetic  •  then  algebra  and  then  geometry  is  not  a  good  one. 
Time  will  be  saved  and  interest  gained  by  taking  them  more  or 
less  together.  They  should  not  all  be  begun  at  the  same  time 
perhaps  but  algebra  should  overlap  arithmetic  from  below  and 
geometry  from  above,  and  all  should  be  more  closely  blended  than 
at  present. 

Wednesday  morning,  December  28 

SECTION  MEETINGS 

Section  A.    PHYSICS  AND  CHEMISTRY 

EXHIBIT  OF  LABORATORY  EXPERIMBlfTS  FOR  SECOND  YEAR  PHYSICS 

This  exhibit  was  planned  and  arranged  by  Mr  L.  V.  Case.  Tarry- 
town  N.  Y.  It  contained  the  following  experiments,  which  were 
tried  and  explained  in  the  laboratories  of  the  high  school  either 
by  the  gentlemen  in  charge  or  else  by  pupils  from  Mr  Kenyon's  class 
in  second  year  physics. 

In  charge  of  Mr  O.  C.  Kenyon.  Syracuse  High  School : 

Estimation  of  tenths  and  hundredths  of  a  division 

Micrometer  caliper 

Curvature  of  lens  with  spherometer 

Weighing  by  the  method  of  Gauss 

Velocity  of  sound  in  metal  rods 

Velocity  of  sound  in  carbon  dioxid  and  in  hydrogen 

Overtones  of  rod  fixed  at  one  end  and  vibrating  transversely 

Matching  colors  with  Maxwell's  disks 

Expansion  of  mercury  relative  to  glass 

Watts  per  candle  of  incandescent  lamp  run  at  different  voltages 

Magnetization  curves.  Strength  of  field  by  magnetic  pendulum 
.  Horizontal  component  of  earth's  magnetism 

Testing  of  series,  shunt  and  compound  dynamos  with  the  plotting 
of  characteristic  curves 

Frequency  of  alternating  current ;   sonometer  method 

In  charge  of  Mr  L.  V.  Case,  Washington  Irving  High  School, 
Tarrytown 

Radio-activity  measurements 

Wave  length  of  sodium  light 

A  new  method  of  producing  Lissajou's  figures 

Magnifying  power  of  compound  microscope 
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In  charge  of  Mr  C.  E.  Harris,  East  High  School,  Rochester 

Surface  tension  of  soap  water  by  rectangle  and  balance 

Determination  of  tuning  fork  to  within  1/5  % 

E.   M.  F.  and  R  of  Daniel  cell  with  voltmeter  and  ammeter 
(Weston  instruments,  type  K) 

In  charge  of  Mr  R.  J.  Kittredge,  Erie  Pa. 

Value  of  "  g  "  to  within  j^  % 

Density  of  dry  air 

Absolute  expansion  of  mercury 

Curve  of  vapor  pressure  of  water  from  50*  C  to  too''  C 

In  charge  of  Prof.  William  Hallock,  Columbia  University 

Determination  of  angle  of  dip  by  reversing  needle  and  magnetism 

Determination  of  M  X  H  and  of  M  -^  H 

Capacity  of  condenser  by  comparison  with  standard  using  high 
resistance  ballistic  galvanometer 

'  Self-induction  of  coil  by  comparison  with  standard  using  Wheat- 
stone's  bridge  with  steady  and  interrupted  currents 

In  charge  of  Mr  G.  M.  Turner,   Masten  Park  High   School. 
Buffalo 

Law  of  efflux  of  gases  (carbon  dioxid  and  hydrogen) 

Horse  power  and  total  efficiency  of  motor  with  varying  speed 

In  charge  of  Mr  N.  D.  Parker,  New  York  city 

Value  of  "  g  "  to  within  y^  % 

In  charge  of  Mr  E.  R.  von  Nardroff,  Erasmus  Hall  High  School, 
Brooklyn 

Optical  lever — 1/500,000  of  an  inch 

Laws  of  transverse  breaking  strength 

Compressibility  of  water  with  new  piezometer 

Determination  of  tuning  fork  to  within  1/20  % 

Measurement  of  wave    length    of    inaudible    sound   (Rayleigh's 
method) 

Focal  length  of  lens  with  different  spectrum  hues 

Diameter  of  lycopodium  powder  by  diffraction  pattern  (Young's 
criometer) 

Study  of  colors  of  selenite  in  polariscope  by  means  of  spectroscope 

Joule's  mechanical  equivalent  of  heat  to  within  5% 

Angle  of  polarization  of  glass 

I>etermination  of  moment  of  inertia  by  ring  method 

Thermo-electric  series 

Thermo-electric  diagram 

Heat  equivalent  of  the  electric  Joule  to  within  2% 

Brief  descriptions  of  some  of  the  above  experiments  follow. 
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Ezperiments  shown  by  0.  C.  Kenyon 

I  Magnetisation  curves.  Strength  of  field  by  magnetic 
pendulum 

A  short,  rather  thick,  magnetic  needle  is  suspended  inside  an 
upright  glass  tube.  This  is  then  placed  at  some  point  in  the  field 
of  an  electro-magnet,  the  magnet  being  so  constructed  that  its 
core  may  be  removed. 

The  number  of  oscillations  of  the  pendulum  is  taken,  first  with- 
out the  core,  for  no  current,  then  for  various  currents,  these 
being  measured  with  an  ammeter.  The  same  measurements  are 
again  made  with  the  core  inside  the  helix.  The  well  known  mag- 
netization curves  (relation  of  current  to  square  of  number  of 
vibrations)  are  then  plotted  for  the  coil  alone,  for  the  coil  and 
helix  together;  and,  by  subtraction,  for  the  core  alone. 

Horizontal  component;  magnetometer  method.  See  Sabine's 
Laboratory  Course,  p.  82-86. 

Testing  -of  series,  shunt,  and  compound  dynamos,  with  the  plot- 
ting of  characteristic  curves.    See  Nichols*  Laboratory  Manual. 

Frequency  of  alternating  current;  sonometer  method 
A  wire  on  a  sonometer  is  tuned  till  its  frequency  is  the  same 
as  that  of  the  current.  The  agreement  in  pitch  may  be  shown 
(a)  by  a  telephone  receiver,  shunting  a  very  small  part  of  the 
current  through  it  and  listening  to  its  pitch,  as  compared  with  that 
of  the  sonometer;  (fc)  by  using  a  strong  magnet  placed  so  that 
the  middle  part  of  the  sonometer  wire  passes  through  the  strongest 
part  of  the  magnet's  field.  When,  now,  an  ampere  or  two  of 
current  is  passed  through  the  wire  (use  two  or  three  lamps  for 
resistance),  and  the  bridge  of  the  sonometer  is  properly  adjusted, 
the  wire  will  vibrate  (principle  of  the  motor).  When  the  vibra- 
tions are  a  maximum,  measure  the  wire's  length. 

Now  tune  the  wire,  keeping  the  same  tension,  to  unison  with 
a  fork  of  known  pitch;  then  by  the  law  of  length  of  strings,  the 
unknown  frequency  is  easily  found.  The  results  are  accurate  to 
about  1%,  and  the  experiment  is  extremely  interesting. 

Strength  of  an  electro-magnet ;  computing  permeability  from  the 
force  to  pull  the  magnet  and  its  armature  apart,  and  the  law  of 
the  electro-magnet  (Flux  =  magneto-motive  force  -^  reluctance). 
(The  force  =  square  of  flux  -^  8  Y  times  the  area  of  the  cross- 
section,  using  c.  g.  s.  units.)  The  core  used  is  made  of  a  ring  of 
soft  iron,  nearly  circular  in  shape  and  cross-section,  sawed  into 
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two  parts,  and  ground  so  that  the  ends  fit  well  together.  A  helix 
slips  over  the  ring,  which  is  held  in  an  apparatus  for  breaking 
wires.  With  various  currents  passing  through  the  helix,  the  force 
to  separate  the  two  halves  of  the  ring  is  measured.  From  the 
values  of  the  current,  the  force,  the  area  of  cross-section,  the  length 
of  the  magnetic  circuit,  and  the  number  of  turns  of  wire,  the 
reluctance,  magneto-motive  force,  flux  and  permeability  for  various 
degrees  of  saturation  may  be  obtained.  For  pupils  who  have 
studied  the  theory  of  the  electro-magnet,  the  experiment  is  very 
interesting  and  instructive. 

.  Coefficient  of  self-induction 

A  direct  current  is  passed  through  an  electro-magnet  and  an 
ammeter  in  series.  A  voltmeter  gives  the  fall  of  potential  through 
the  magnet.    The  resistance  is  obtained  by  Ohm's  law. 

Repeat,  using  an  alternating  current  and  alternating  current 
instruments.  The  fall  of  potential  required  for  the  same  current 
as  before  will  be  many  times  larger. 

Compute  the  coefficient  of  self-induction   (L)   using  the  law  of 

alternating  currents,      C^.TT  ^  »     (^'  current;  E,  E.  M.  F. ; 

R,  ohmic  resistance,  obtained  from  the  direct  current  readings;  n, 
the  frequency). 

EXPERIMENTS  IN  RADIO-ACTIVITY,  ACOUSTICS  AND 

OPTICS 

BY   L.   v.   CASE,   WASHINGTON   IRVING  HIGH    SCHOOL,   TARRYTOWN 

Radio-activity 

The  apparatus  consists  of  a  brass  cylindcric  vessel  about  20  x  30 
cm  with  a  removable  base,  which  supports  an  adjustable  platff^-ni 
4  cm  in  diameter.  The  top  has  passing  through  it,  a  quartz  rod  in- 
sulated from  the  brass  by  amber.  At  the  lower  end  of  this  n«l, 
is  a  thin  brass  strip  8  cm  long  with  a  gold  leaf  attached.  Also 
passing  through  the  amber  is  a  movable  charging  rod,  one  end  of 
which  may  be  brought  in  contact  with  the  brass  strip  and  the  other 
with  the  high  potential.  On  the  opposite  sides  of  the  cylinder  are 
V-shaped  openings ;  by  the  side  of  the  one  nearest  the  observer  is 
a  degree  scale  which  is  reflected  from  the  mirror  beside  the  opposite 
opening  and  in  which  is  also  read  the  deflection  of  the  gold  leaf 
on  the  scale.     As  the  mineral  cyrtolite  is  within  the  range  of  the 
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instrument  and  yet  shows  a  great  difference  in  radio-activity  in 
different  specimens,  it  is  used  as  our  unknown  and  compared  with  a 
standard  weight  (loo  mg)  of  uranium  metal. 

Wave  length  of  sodium  light 

The  method  is  practically  the  same  as  that  described  in  experi- 
ment 91  of  Ames  and  Bliss's  A  Manual  of  Experiments  in  Physics. 

The  grating  used  is  the  photographic.  The  sodium  light  is  pro- 
duced by  soaking  blotting  paper  in  a  solution  of  NaCl  solution  and 
winding  it  around  and  projecting  above  the  tube  of  the  Bunsen 
burner. 

A  new  method  of  producing  Lissajous'  figures 

Apparatus  consists  of  a  pair  of  chains  joined  by  a  clamp  of 
peculiar  construction  which  admits  of  a  quick  change,  yet  holds 
the  two  chains  securely  fixed  at  any  desired  position.  A  heavy 
pendulum  bob  with  a  vertical  hole  passing  through  it  at  the  center, 
through  which  freely  slides  a  stylus  filled  with  ink.  The  bob  is 
supported  by  a  string  fastened  at  a  point  midway  between  the  two 
chains  and  passing  through  the  clamp  in  such  a  manner  as  to  readily 
admit  of  a  quick  adjustment  of  the  length  of  the  pendulum.  When 
the  pendulums  are  oscillated,  a  complete  harmonic  curve  is  traced 
in  ink  on  the  notebook  p  per.  Giving  a  point  the  value  of  one  and 
a  loop  two,  the  lengths  of  the  pendulums  will  vary  inversely  as  the 
squares  of  the  values  of  any  two  adjacent  sides. 

EXPERIMENTS  IN  VAPOR  PRESSURE  AND  THE 

VALUE  OF  g 

BY    R.    J.    KITTREDGE,    ERIE   PA. 

Experiment   for   the   determination   of   the   value   of   "  g "   to 

within  54% 

A  Kater's  pendulum  was  used  for  the  experiment.  It  consisted 
of  a  round  brass  rod  over  a  meter  in  length  and  having  two  mova- 
ble clamps  through  which  two  screws  pass.  One  of  these  is  on 
each  side  of  the  rod  and  they  support  the  rod  so  it  may  swing  as  a 
pendulum.  The  points  of  the  screws  are  sharpened  and  rest  in  a 
cut  in  a  split  piece  of  brass  suitably  supported. 

Another  form  which  has  proved  very  satisfactory  is  made  of  the 
ordinary  meter  rod.  Near  one  end  a  piece  of  iron  filed  so  as  to  give 
a  knife  edge  is  driven.    At  about  30  or  40  cm  from  the  other  end 
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another  similar  knife  edge  is  driven.  Any  piece  of  metal  clamped 
to  the  rod  will  serve  as  an  adjusting  bob. 

The  experiment  is  performed  by  so  adjusting  the  clamps  or  bob 
that  the  pendulum  swings  in  the  same  time  on  either  knife  edge. 
The  only  reading  left  to  take  is  the  time.  This  can  be  done  in  any 
of  the  ways  common  in  the  laboratory.  The  results  with  the  above 
meter  rod  device  come  within  .2%. 

The  curve  for  vapor  pressure  was  performed  with  the  common 
Boyle's  law  apparatus.  The  free  tube  is  supplied  with  a  few  cc  of 
distilled  water  and  surrounded  with  any  convenient  water  jacket. 
This  is  slowly  heated  by  heating  the  water  in  the  jacket  till  the  water 
in  the  tube  is  partially  vaporized.  A  thermometer  should  be  so 
placed  as  to  give  the  temperature  of  the  vaporized  water.  At  first 
the  open  mercury  column  is  placed  below  the  other.  The  difference 
in  mercury  level  and  temperature  are  read  at  intervals  and  the  curve 
plotted.  The  abscissas  should  represent  temperature  and  the  ordi- 
nates  pressure  of  water  vapor. 

EXPERIMENTAL  CONTRIBUTIONS   FROM    ERASMUS 

HALL  HIGH  SCHOOL 

BY  E.  R.  VON  NARDROFF,  ERASMUS  HALL  HIGH  SCHOOL,  BROOKLYN 

1  Compressibility  of  water.  The  compression  tube  consists  of 
a  small  test  tube  fused  to  the  graduated  stem  of  a  brokfen  ther- 
mometer. It  was  filled  with  well  boiled  distilled  water  and  provided 
with  a  mercury  index.  This  is  inclosed  in  a  stout  glass  tube  25  mm 
in  diameter  and  400  mm  long,  and  the  space  between  the  two  tubes 
filled  with  water.  Definite  pressure  was  applied  by  a  cohmin  of 
mercury  contained  in  a  piece  of  rubber  compression  tubing  and 
reaching  up  to  a  glass  vessel.  By  means  of  a  cord  and  pulley  in 
the  ceiling  this  vessel  could  be  quickly  raised  and  lowered  through 
a  hight  of  several  meters.  Very  consistent  results  well  in  agree- 
ment with  the  best  published  results  are  obtained. 

2  Moment  of  inertia.  A  light  brass  tube  about  17  mm  in  diam- 
eter and  about  120  mm  long  was  suspended  vertically  by  200  mm  of 
no.  28  spring  brass  wire.  Brass  rings  having  masses  from  50  g  down 
to  I  g  and  having  an  average  diameter  slightly  less  than  i  cm  (radius 
of  gyration  exactly  i  cm)  had  narrow  slots  cut  in  them  by  which 
they  could  be  slipped  over  the  wire  and  over  the  tube.  A  small 
cylinder  of  brass  was  first  suspended  in  a  horizontal  position  by 
springs  from  the  tube  and  the  number  of  torsional  swings  in  three 
minutes  counted.    Rings  were  then  substituted  for  the  cylinder  in 
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such  amount  that  the  swings  were  the  same  as  before.  The  mass 
of  these  rings  then  represented  the  moment  of  inertia  of  the  hori- 
zontal cylinder.  The  experiment  was  repeated  with  the  cylinder  sup- 
ported to  swing  about  its  axis. 

3  Angle  of  polarisation  of  water.  A  pan  of  water  with  bottom 
blackened.  A  Nicol  prism  mounted  on  horizontal  axis  provided 
with  hoTn  protractor;  the  axis  of  the  nicol  was  perpendicular  to 
the  above  axis  which  was  parallel  to  the  longer  diagonal  of  the  tr 
nicol.  The  reading  of  the  protractor  was  noted  while  the  nicol  was 
in  the  vertical  position  as  determined  by  sight,  and  reflection  from 
the  horizontal  surface  of  the  water.  The  protractor  was  again  read 
when  the  nicol  being  considerably  tilted  and  the  pan  of  water  shifted 
toward  a  high  window,  the  axis  of  the  nicol  intersected  the  middle 
of  the  black  patch  seen  on  the  water  surface. 

4  Optical  lever.  This  lever  consisted  of  a  three  legged  stool  in 
which  one  leg  was  only  .5  mm  from  the  line  joining  the  other  two 
legs.  To  prevent  upsetting  the  lever  was  supported  on  a  plate  glass 
shelf  and  was  provided  with  a  balancing  weight  by  which  the 
center  of  gravity  of  the  system  could  be  adjusted  to  come  in  the 
middle  of  the  plane  joining  the  feet.  With  telescope,  mirror,  and 
scale,  thicknesses  could  be  observed  to  within  about  one  millionth 
of  an  inch. 

5  Diameter  of  lycopodium  by  diffraction  rings.  A  simple  erio- 
meter  as"  invented  by  Thomas  Young  was  constructed  from  a  meter 
rod,  cork  and  card.  The  card  at  the  end  of  the  rod  was  provided 
with  a  central  hole  about  .5  mm  diameter  surrounded  by  a  ring  of 
eight  finer  holes.  The  instrument  was  standardized  by  means  of 
diluted  blood  dried  on  a  glass  slip  which  was  adjusted  in  distance 
so  that  the  first  red  ring  seen  when  the  card  was  placed  opposite 
a  gas  flame  appeared  coincident  with  the  outer  ring  of  holes.  The 
diameter  of  the  blood  corpuscles  was  taken  from  the  books.  The 
diameter  of  other  particles  was  then  proportional  to  their  distance 
from  the  card  when  the  red  ring  coincided  with  the  ring  of  holes. 
In  the  case  of  lycopodium  this  can  be  checked  by  examination  with 
a  microscope.    The  experiment  is  a  very  beautiful  one. 

6  Thermo-electric  series. 

7  Mechanical  equivalent  of  heat. 

8  Heat  equivalent  of  the  Joule. 
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ARE  WE  JUSTIFIED  IN  DEMANDING  A  SECOND  YEAR 
IN  PHYSICS  IN  THE  HIGH  SCHOOL 

BY  WILLIAM  HALLOCK^  COLUMBIA  UNIVERSITY 

It  would  seem  that  in  discussing  the  points  involved  in  this  ques- 
tion the  arguments  naturally  fall  under  three  heads  or  subdivisions. 
First,  on  general  pedagogic  principles  is  it  desirable,  second,  do  the 
results  already  attained  justify  our  claim,  and  finally  points  as  to 
availability  of  teachers,  expenses,  time  etc. 

I  believe  that  on  general  principles  we  are  justified,  because  it  is 
well  established  that  at  least  a  year  is  required  to  make  the  start, 
to  learn  the  nomenclature,  and  it  is  in  the  second  year  that  the  real 
harvest  begins.  During  the  first  year  everything  is  entirely  new, 
wholly  diflFerent  from  any  of  the  studies  pursued  up  to  that  time. 
Up  to  this  time  the  scholar  has  been  taught  that  this  and  that  are 
facts,  observed  phenomena,  with  practically  no  suggestion  of  a  why 
or  wherefore.  Moreover  those  facts  are  more  or  less  disconnected, 
uncoordinated.  In  the  study  of  physics  for  the  first  time  whole 
classes  of  phenomena  are  coordinated  and  correlated.  General  laws 
or  principles  are  deduced  and  the  student  is  brought  face  to  face 
with  principles  and  laws  which  know  no  exceptions,  with  a  science 
as  exact  in  the  concrete  world  as  mathematics  is  in  the  abstract ;  in 
fact  with  applied  mathematics.  The  first  year's  work  is  but  a  hasty 
reconnaissance  of  the  whole  terrain.  It  can  but  serve  to  point  out  a 
few  essentials  and  indicate  the  possibilities  for  future  study.  In 
the  second  year  one  can  begin  serious  work  and  expect  real  work 
of  the  scholar.  Many  of  the  old  observations  are  repeated  with 
^eater  care  and  refinements.  The  novelty  has  worn  off  a  little 
and  the  serious  importance  of  the  subject  becomes  evident.  In  the 
first  year  the  pupil  learns  to  walk  in  the  science,  in  the  second  he 
can  beg^n  to  hear  the  burden  of  serious  thought.  The  practice  of 
thinking  becomes  confirmed  and  the  scholar  acquires  the  habit  of 
expecting  rational  conclusions,  and  of  applying  the  touchstone  of 
reason  and  common  sense  to  his  results.  Again  by  comparison  with 
other  no  less  difficult  studies  is  our  demand  reasonable  ? 

No  one  would  for  a  moment  undertake  to  teach  a  pupil  enough 
Greek  or  Latin  to  pay  for  the  trouble  if  only  one  year  were  available. 
In  fact  in  Greek  three  years  are  required  in  order  to  teach  enough 
to  be  recognized  for  admission  to  college.  Less  will  not  be  accepted. 
In  Latin  four  years  are  demanded  and  jealously  guarded.  Any 
suggestion  of  a  curtailment  meets  with  a  storm  of  opposition.  And 
the  classic  teachers  are  quite  right.    They  have  inherited  time  enough 
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to  really  do  something  in  their  subject  and  they  zealously  hold  fast 
their  inheritance.  If  they  ever  lost  it  they  would  never  regain  it 
at  the  present  day,  nor  win  it  de  novo  if  they  had  not  received  it 
from  generation  to  generation. 

The  case  is  similar  with  the  modern  languages.  Many  French 
and  German  teachers  maintain  that  the  profit  of  a  single  year  in 
their  language  is  but  a  trifle  compared  with  what  could  be  done 
and  is  done  in  the  second  year.  All  colleges  of  importance  which 
recognize  the  modern  languages  for  admission  will  not  count  less 
than  two  years'  work. 

Of  course  in  mathematics  and  English  still  more  time  is  re- 
quired. 

Why  should  science  be  expected  to  do  twice  or  three  times  as 
much  in  a  year  as  Greek  or  German  or  Latin? 

Though  most  of  the  arguments  here  adduced  are  applicable  to 
a  demand  for  a  second  year  in  any  real  experimental  science  still 
they  apply  a  fortiori  in  physics  where  either  of  the  great  subdivisions 
of  sound,  heat,  light  and  electricity  might  well  be  considered  a 
subject  by  itself. 

Secondly,  I  believe  that  the  results  thus  far  attained  amply  justify 
our  demand.  Manv  mistakes  have  been  made  and  it  often  seems 
as  if  the  pupil  obtained  only  a  negligible  amount  of  benefit  either  in 
training  or  subject-matter.  Nevertheless  when  the  whole  field  is 
reviewed  I  feel  sure  that  verv  substantial  work  has  been  done.  Not 
perhaps  when  some  overloaded  teacher  of  mathematics  or  English 
or  even  Latin  was  called  on  by  tfie  old-fashioned  preparatory  school 
to  take  the  instruction  in  physics,  but  wherever  the  work  was  under- 
taken in  good  faith  with  even  moderate  equipment  and  a  teacher 
who  had  at  least  a  trace  of  interest  in  the  subject,  there  real  good 
has.  been  accomplished.  I  feel  justified  in  this  conclusion  by  the 
experience  of  the  past  dozen  years  with  the  physics  .offered  for  ad- 
mission to  the  engineering  schools  of  Columbia.  If  I  might  be 
permitted  to  again  make  comparisons,  I  am  sure  our  success  is  very 
creditable  compared  with  what  could  be  done  in  a  year  with  Greek 
or  Latin  or  even  French  or  German.  We  accepted  a  year  in  good 
faith  and  I  feel  that  we  have  so  used  it  that  we  can  justly  say  '*  we 
have  done  well  with  one.  give  us  another.'' 

A  great  mistake  was  made  by  the  advocates  of  physics  in  em- 
phasizing the  informational  value  and  the  interesting  character  of 
physics.  To  be  sure  the  pupil  in  a  year  does  get  information  valua- 
ble and  applicable  to  his  everyday  experiences,  but  it  is  so  small  a 
fraction  of  all  that  physics  could  give  that  our  critics  claim  that  it 


19041  SECTION    MEETINGS — SECTION   A  63 

is  negligible.  Again  it  was  claimed  that  the  pupil  would  be  fasci- 
nated with  the  kaleidoscope  of  physical  experiments.  Now  they 
find  there  is  drudgery  and  work  in  physics  they  are  disappointed, 
and  we  are  blamed.  Who  ever  claimed  that  a  pupil  was  charmed 
with  the  first  two  years  of  Greek  or  Latin?  Physics  is  just  as  good 
as  any  study  for  method  in  the  high  school,  better  than  most  and  any 
information  obtained  is  clear  gain. 

Thirdly,  the  question  of  teachers  and  expense  and  time.  It  is  not 
expected  that  all  schools  will  attempt  this  work.  Only  the  strongest 
and  best  equipped ;  only  those  which  can  afford  a  teacher  who  really 
has  some  special  knowledge  of  the  subject.  Moreover  this  will 
react  to  strengthen  the  instruction  in  the  first  year  and  induce  stu- 
dents of  physics  to  take  up  work  in  secondary  schools.  Teachers 
will  be  forthcoming  if  proper  opportunities  are  offered.  As  to 
equipment  too  the  difficulty  is  overes.timated.  The  apparatus  for 
the  advanced  work  is  less  extensive  and  not  so  costly  as  that  re- 
quired for  the  beginners.  Fewer  experiments  are  performed,  but 
with  greater  care,  greater  detail  and  accuracy.  Often  the  same 
instrument  which  served  to  busy  a  beginner  but  a  couple  of  periods 
will  afford  useful  study  for  the  advanced  pupil  for  as  many  weeks. 

The  great  stumbling  block  of  the  "  schedule  "  is  always  brought 
out  as  last  obstacle  to  the  second  year.  Where  are  the  four  years 
saved  for  Latin  ?  When  a  block  of  four  years  is  gained  by  dropping 
Latin  why  should  it  be  filled  with  a  patchwork  of  four  single  years 
of  science?  Thorough  work  in  any  two  would  be  preferable.  A 
second  year  of  physics  would  be  much  better  for  the  average  citizen 
for  example  than  advanced  algebra,  Cicero,  Virgil,  a  dribbling  of 
a  modem  language.  Time  will  be  made  for  us  when  those  who 
govern  schedules  are  not  wholly  classical  enthusiasts. 

Thus  it  seems  to  me  that  on  broad  educational  principles,  in  view 
of  what  has  been  accomplished,  and  the  absence  of  serious  obstacles 
we  are  amply  justified  in  asking  for  the  recognition  of  a  second 
year's  course  in  physics  in  those  schools  which  are  adequately 
equipped  as  to  apparatus  and  teachers. 
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A  NEW  AND  SIMPLE  LABORATORY  APPARATUS  FOR 
ACCURATELY  RATING  A  TUNING  FORK'S 

VIBRATION 

BY  F.  W.  HUNTINGTON  AND  E.  R.  VON  NARDROFF,  ERASMUS  HALL  HIGH 

SCHOOL,  BROOKLYN 

The  object  of  every  experiment  is  to  teach  some  principle.  The 
principle  involved  in  the  present  experiment  is  not  only  that  a  tun- 
ing fork  has  a  definite  frequency  of  vibration,  but  that  this  fre- 
quency may  be  definitely  determined.  With  the  apparatus  now  long 
in  use  in  high  schools  this  is  not  possible.  .  The  time-marking  pendu- 
lum swinging  across  the  smoked  glass  is  incapable  of  precise  rating, 
and  on  account  of  its  record  being  made  somewhat  in  advance  of 
that  of  the  fork,  further  error  creeps  in  when  the  smoked  glass  is 
not  drawn  along  uniformly.  Beside  this,  the  apparatus  as  usually 
furnished  by  dealers  in  school  laboratory  supplies  is  altogether  too 
crude;  the  smoked  glass  runs  in  imperfect  guides,  and  the  tuning 
fork  is  too  light  in  weight  and  too  much  out  of  balance.  This,  to- 
gether with  the  uncleanliness  connected  with  the  use  of  smoked 
glass,  and  the  trying  eflFect  on  the  eyes  when  crowded  records  are 
scrutinized,  has  thrown  what  might  have  been  a  good  experiment 
into  general  disrepute. 

Our  first  plan  was  to  improve  the  details  of  the  .common  apparatus, 
but  later  we  saw  we  could  do  much  better  by  completely  modifying 
the  design.    The  result  lies  here  before  you. 

The  tuning  fork,  as  you  see,  is  long  and  heavy.  It  is  made  of 
bell  metal,  and  is  capable  of  maintaining  a  greater  amplitude  than 
a  steel  fork  of  the  same  length  and  pitch.  The  rather  great  tempera- 
ture coefficient  of  frequency  attending  the  use  of  this  metal  is  of  little 
consequence.  The  fork  at  the  bend  has  been  so  shaped  that  the 
energy  escaping  through  the  stem  is  a  minimum.  Hence,  as  you 
observe,  the  sound  emitted  by  the  fork  is  almost  too  faint  to  per- 
ceive, though  the  amplitude  is  great  and  the  pitch  sufficiently  high. 
A  most  important  feature  in  the  construction  of  the  fork  is  the 
balancing  of  its  prongs  so  that  the  stem  stands  accurately  at  an 
antinode.  This  adjustment  is  accomplished  through  judicious  filing 
at  the  end  of  one  of  the  prongs.  A  mounted  balanced  fork  will 
continue  in  vibration  several  times  as  long  as  a  similar  fork  not 
balanced. 

As  this  apparatus  is  intended  for  use  by  young  beginners  in 
physics,  all  the  adjustments  have  been  made  as  simple  as  possible. 
The  fork  Itself  is  permanently  fixed.     Its  recorder  takes  care  of 
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itself.  The  latter  consists  of  a  fine  brass  tube-shaped  pen  working 
smoothly  in  a  vertical  hole  in  one  of  the  prongs,  and  is  supplied  with 
red  ink  from  an  ordinary  pen  before  taking  each  record.  The  time 
is  marked  by  a  pencil  attached  to  a  telegraph  sounder,  the  pencil 
being  fixed  sevefal  millimeters  to  one  side  of  the  pen.  A  battery 
in  series  with  a  pendulum  sweeping  across  a  narrow  trough  of 
mercury  furnishes  the  necessary  electric  pulses.  As  the  pendulum 
when  started  will  swing  of  itself  for  more  than  an  hour,  it  is  easy 
to  time  it  with  an  accuracy  of  one  in  5000. 

The  fork  is  started  by  inserting  between  its  prongs  this  cylindric 
piece  of  hard  wood  having  an  elliptic  cross-section,  which  is  given 
a  twist  and  then  withdrawn.  This  process  is  much  easier  for  the 
beginner  than  bowing  the  fork. 

The  record  itself  is  made  on  paper  tape  stored  on  a  reel  and  drawn 
by  hand  through  guides.  There  is  no  difficulty  in  securing  a  record 
of  20  consecutive  seconds,  and  which  may  be  50  feet  long.  Such 
a  record  would  show  an  initial  amplitude  of  about  six  millimeters 
and  a  final  one  of  about  one  millimeter.  In  counting  the  record 
we  crease  the  tape  across  the  beginning  of  each  second's  mark, 
and,  estimating  the  tenths  of  a  vibration  on  each  side  of  a  crease 
(with  skill  hundredths  may  be  estimated),  these  estimates  are  re- 
corded directly  on  the  tape  itself.  After  estimating  these  residual 
tenths  adjacent  to  all  the  second's  marks,  the  integral  vibrations 
between  the  second's  marks  are  counted  and  recorded  in  the  same 
way.  It  is  generally  noticed  that  the  record  displays  two  sets  of 
alternate  values.  This  is  owing  to  the  lack  of  perfect  symmetry 
of  the  mercury  trough  of  the  pendulum.  By  taking  the  average  of 
an  even  number  of  successive  seconds,  error  from  this  source  is 
entirely  eliminated.  Experience  shows  that  with  a  20  ohm  sounder 
and  a  battery  of  three  dry  cells  the  oxidizing  effect  of  sparking  is 
insufficient  to  demand  the  use  of  a  condenser  across  the  spark  gap. 
With  the  electric  lighting  circuit  (incandescent  lamp  in  series)  the 
use  of  a  condenser,  which  may  be  a  small  homemade  affair,  is  abso- 
lutely imperative. 

The  accuracy  attained  by  this  very  simple  and  easily  worked 
apparatus  is  remarkable.  With  a  group  of  seven  pupils  at  their 
first  trial,  each  individual  preparing  and  counting  a  six  second 
record,  the  greatest  departure  from  the  average  of  the  group  was 
i^  of  I  %,  while  tlie  least  was  only  -^^ln  oi  i  %.  The  satis- 
faction and  pleasure  expressed  by  the  pupils  in  obtaining  this  fine 
result,  as  contrasted  with  the  dissatisfaction  and  disgust  observed 
with  the  older  form  of  apparatus,  leave  no  doubt  in  our  minds  that 
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if  real  interest  in  physics  is  to  be  won,  badly  designed  apparatus 
must  be  excluded.  The  apparatus  may  be  cheap,  but  it  must  be 
so  designed  as  to  yield  definite  and  consistent  results. 

[The  authors  of  the  paper  here  ran  off  several  records  which 
were  then  distributed  among  the  members  of  the  section.] 

EXPERIMENTAL  DEMONSTRATION  OF  SOME  OF  THE 
PHENOMENA  OF  RADIO-ACTIVITY 

BY  GEORGE  W.   PEGRfVM,   COLUMBIA   UNIVERSITY 

[Abstract] 

The  paper  was  a  brief  review  of  the  phenomena  of  ionization  of 
gases,  of  the  three  types  of  radio-active  radiations,  and  of  the 
succession  of  radio-active  disintegration  products  in  the  case 
of  radium ;  accompanied  by  a  number  of  simple  illustrative 
experiments,  the  most  important  piece  of  apparatus  being  a  leaf 
electroscope  arranged  for  projection.  The  hope  was  expressed  that 
the  paper  would  serve  to  help  dispel  any  notion  that  radio-activity 
is  an  unrelated  wonder,  needing  a  new  kind  of  physics  to  deal  with 
it ;  and  that  teachers  of  physics  in  high  schools  would  become  inter- 
ested in  experimental  work  with  radio-active  substances,  since  it 
requires  comparatively  simple  apparatus,  yet  brings  one  in  touch 
with  that  very  important  field  of  physics  that  deals  with  gaseous 
ions  and  electrons. 

The  radiations  from  radium  and  other  radio-active  substances 
have  been  studied  chiefly  by  means  of  their  ionizing  action  on  gases. 
That  the  conductivity  of  gases  is  a  temporary  property  capable 
of  being  brought  about  by  various  agents,  such  as  a  flame,  an  electric 
spark,  the  racliations  from  radium,  was  shown;  and  the  nature 
of  the  ions  taking  part  in  the  conduction  of  electricity  through  gases, 
the  loss  of  conducting  power  by  the  recombination  of  these  ions, 
and  the  meaning  of  "  saturation  current  ",  were  discussed. 

Marckwald's  radio-tellurium,  deposited  on  a  copper  rod,  was  ex- 
hibited as  one  of  the  simplest  types  of  radio-active  matter,  giving 
radiations  that  ionize  the  air  strongly,  but  which  were  completely 
absorbed  by  a  single  thickness  of  paper  when  wrapped  around  the 
rod.  These,  the  a  radiations,  are  characteristic  of  what  we  now  call 
radio-active  matter  and  represent  in  all  cases  the  greater  part  of 
the  energy  of  radiation  from  these  substances.  These  radiations 
consist  of  particles  of  twice  the  mass  of  the  hydrogen  atom,  carry- 
ing a  positive  charge,  and  moving  with  alxDUt  one  tenth  the  velocity 
of  light. 
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A  second  type  of  radiation,  much  more  penetrating  than  the  a  rays, 
is  obtained  from  some  of  the  radio-active  substances.  The  effect 
of  these  radiations  from  a  glass  tube  in  which  was  sealed  some 
radium  bromid  was  shown  by  their  action  in  quickly  discharging 
an  electroscope.  The  a  rays,  though  given  off  in  abundance  by  the 
radium,  could  not  have  produced  the  effect,  since  they  could  not 
have  penetrated  the  glass  containing  tube.  These  penetrating  radia- 
tions are  called  the  fi  rays.  They  are  deflected  by  a  magnetic  and 
an  electrostatic  field,  from  which  deflections  their  velocity  and  ratio 
of  charge  to  mass  have  been  determined.  The  P  particles  have  a 
mass  about  one  thousandth  that  of  a  hydrogen  atom,  are  negatively 
charged,  and  moving  with  a  velocity  60  to  97  %  that  of  light.  The 
P  radiations  are  entirely  similar  to  the  cathode  stream  in  an  X  ray 
tube,  except  that  the  velocity  of  the  fi  particles  is  much  higher. 

A  third,  and  still  more  penetrating  type  of  radiation,  accompanies 
the  p  radiation,  namely  the  y  rays,  which  seem  to  be  related  to 
the  p  rays  as  the  X  rays  to  the  cathode  rays.  As  the  P  rays  have 
a  higher  velocity  than  cathode  rays,  the  y  rays  are  "  harder  *'  that 
is,  more  penetrating,  than  any  X  rays.  It  is  the  y  rays  that  are 
able  to  excite  fluorescent  materials  after  having  passed  through 
several  centimeters  of  metal  screens. 

The  complexity  of  a  radium  salt  in  its  solid  state,  and  the  succes- 
sion of  radio-active  products  from  the  radium  was  briefly  discussed 
from  the  standpoint  of  Rutherford's  disintegration  theory.  Some 
experiments  showing  how  the  radio-active  gas,  or  emanation,  may 
be  obtained  from  a  radium  solution,  and  transferred  from  one 
vessel  to  another  along  with  the  air  were  shown. 

Section  B.    BIOLOGY 

THB  XSTHOD  AND  SCOPB  OF  A  COURSE  IN  BIOLOGY  FOR  THE  FIRST 

TEAR  IN  THE  HIGH  SCHOOL 

BY  CLARENCE  W.  HAHN,  COMMERCIAL  HIGH  SCHOOL,  NEW  YORK 

The  planning  of  a  course  in  secondary  biology  is  not  a  task  which 
calls  for  the  invention  of  new  theories  relating  to  conditions  assumed 
to  exist,  after  the  fashion  of  the  schoolmen  of  the  nth  century, 
who  created  exact  data  on  which  to  erect  great  castles  of  hair- 
splitting logic.  Not  only  must  we  establish  the  mental  power  of 
the  student  of  high  school  age,  and  the  adaptability  of  the  subject- 
matter,  but  every  proposed  method  of  presenting  our  subject  must 
be  demonstrated  as  to  its  value,  by  usage  or  experiment,  before  we 
can  claim  to  have  a  course  fit  to  defend.  Our  exact  data  are  in- 
sufficient, still  we  need  not  soar  above  established  truths. 
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Let  us  consider  first,  the  capabilities  of  a  child  at  the  average 
age  of  entrance  on  high  school  duties ;  second,  the  value  of  biology 
in  the  training  of  the  student  and  in  supplying  useful  information 
for  his  future  life;  third,  the  possibilities  of  bringing  the  two  to- 
gether and  the  verdict  of  experiment  and  experience  as  to  which  is 
the  most  successful.  Finally,  we  will  present  a  course  which  it 
is  hoped  is  adapted  to  the  needs  of  the  case. 

The  mind  of  a  child  at  the  age  of  13  is  tapable  of  appreciating 
all  the  parts  and  relationships  of  algebra,  German,  history  or  essay- 
writing.  Reason,  imagination,  judgment,  creative  power  and  mem- 
ory are  sufficiently  well  developed  for  the  mastery  of  such  sub- 
jects. It  has  been  demonstrated  according  to  scientific  methods  that 
the  power  of  creative  thought  is  diminutive  at  this  age  and  on  the 
increase.  The  desire  for  knowledge,  curiosity  in  other  words,  is, 
on  the  contrary,  in  full  vigor.  While  at  eight,  reasoning  power 
is  but  awakening,  at  13  it  is  a  well  recognized  accomplishment. 

Whatever  the  faculties  may  be,  which  biology  calls  into  activity, 
that  they  exist  at  this  early  age  can  only  be  inferred  from  indirect 
evidence.  All  teachers  will  doubtless  agree  that  a  child  of  13  will 
comprehend  the  structure  and  relationships  of  a  strange  animal  like 
amoeba  or  paramoecium,  too  small  to  be  seen,  eating  but  not  as 
we  eat,  breathing,  multiplying  etc.,  all  in  its  own  peculiar  way.  Yet 
it  requires  an  effort  for  the  student  to  translate  these  impressions. 
They  are  capable  of  comprehending  rather  profound  principles  such 
as  the  struggle  for  existence,  survival  of  the  fittest,  production  of 
new  species  by  isolation  together  with  variability ;  also  the  functions 
of  organs  such  as  the  digestive  glands,  cnemotocysts.  nephridia; 
and  complex  structures  such  as  that  of  the  earthworm,  the  circula- 
tion of  man.  Some  of  these  are,  indeed,  very  difficult  for  a  young 
person  to  comprehend  clearly.  Then  we  may  mention  conceptions 
which  are  clearly  too  difficult  for  a  student  of  that  age.  An  exten- 
sive classification  or  complicated  organic  structure  such  as  the 
retina  or  brain,  a  series  of  comparisons  extending  over  a  number 
of  more  or  less  complicated  types,  such  as  the  development  of  the 
mammalian  heart  from  the  aorta  and  gill  arches  of  lower  vertebrates ; 
all  these  are  too  difficult  for  the  high  school  pupil.  In  order  to  have 
si«jfnificancc  to  the  child  and  to  keep  active  in  his  mind  only  such 
faculties  as  are  already  developed  at  this  stage  of  his  life,  and  in 
proportion  to  their  development,  the  subject-matter  of  the  science 
should  be  so  selected  as  to  be  constantly  in  proper  relation  to  this 
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factor.  Unfortunately,  we  have  no  accurate  information  bearing 
on  this  relationship  and  must  plead  that  opinion  and  judgment  are 
of  little  value.    Experience  alone  should  be  the  guide. 

It  has  been  demonstrated  of  the  mind  that,  like  a  muscle  or  gland, 
use  in  any  particular  way,  increases  its  ability  to  repeat  the  same 
process.  Whatever  psychic  processes  the  science  of  biology  is 
capable  of  calling  forth,  these  will  its  study  tend  to  promote  and 
intensify.  For  the  wapt  of  better  data,  let  us  recall  the  mental 
qualities  which  are  sometimes  perceptibly  developed  in  those  who 
have  been  engaged  in  biologic  work  for  a  long  time.  The  memory, 
power  of  observation,  comprehension,  ability  to  follow  up  the 
inductive  method  of  reasoning,  the  ready  recognition  of  relation- 
ships of  facts,  of  underlying  principles,  the  judgment  as  to  the 
value  of  evidence,  are  faculties  which  are  noticeably  developed  in 
men  of  biologic  training.  We  may  then  look  to  this  science  to 
arouse  and  develop  these  qualities  in  the  child  in  proportion  as  they 
are  called  into  use. 

In  addition  to  its  training  value,  there  is  a  valuable  utility  in  the 
knowledge  content  of  this  science.  Since  the  hi<:rh  school  is  destined 
to  be  the  "  college  of  the  masses  "  to  use  Lloyd  and  Rigelow's  ex- 
pression, this  factor  should  not  be  lost  sight  of.  Many  questions  of 
domestic  and  public  economy  depend  on  simple  biologic  facts,  which 
come  easily  within  the  scope  of  the  high  school  course.  Personal 
hygiene,  a  moral  conception  of  sex,  a  correct  conception  of  the 
laws  of  nature,  a  diminution  in  the  artificiality  of  life  due  to  in- 
herited customs,  and  a  substantial  contribution  to  the  humanistic 
culture  of  Herbart,  are  useful  functions  of  biology  worthy  of 
mention.  A  course  which  ignores  the  training  value  of  biology 
is  no  more  deficient  than  that  which  fails  to  provide  for  these  possi- 
bilities of  serving  the  future  man. 

Five  methods  of  presenting  high  school  biology  are  or  have  been 
in  use.    These  may  be  briefly  summarized  as  follows : 

1  Specimens  are  collected,  classified,  named  and  described  and  the 
names  with  other  interesting  facts,  committed  to  memory. 

2  A  series  of  well  selected  types  are  exhaustively  studied,  specially 
as  to  their  morphology.  Huxley  employed  this  method  to  the  best 
advantage. 

3  A  still  more  exhaustive  study  of  a  single  animal  and  a  single 
plant,  such  as  the  earthworm  and  fern.  Scdgewick  and  Wilson 
employ  this  method  in  the  well  known  textbook. 

4  Morphology,  physiology,  classification  and  ecology  are  de- 
veloped separately. 
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5  For  a  series  of  types,  the  morphology,  physiology,  classifica- 
tion and  ecology  are  developed  simultaneously. 

In  practice  it  has  been  the  experience  of  most  college  instructors, 
and  secondary  teachers  as  well,  that  systematic  biology  has  failed  to 
bear  full  fruit.  If  this  is  due  entirely  to  the  training  which  teachers 
themselves  have  received,  it  is  possible  that  the  older  courses  may 
have  virtues  equal  to  those  of  today.  While  this  does  not  appeal 
to  our  judgment,  there  seems  to  be  no  better  refutation  on  record, 
at  least  we  know  of  no  definite  comparisons  of  the  two  systems 
carried  out  in  a  scientific  way. 

The  exhaustive  study  of  types  is  a  method  the  superiority  of 
which  was  demonstrated  by  Huxley.  The  universal  acceptance  of 
this  method  of  teaching  zoology  is  evidence  of  value  based  on  careful 
trial  and  ultimate  success. 

The  fern-earthworm  course  is  clearly  deficient  in  the  utility  which 
a  high  school  course  demands.  That  it  has  training  value  can  not 
be  disputed,  but  as  we  shall  find  it  is  necessary  to  present  a  large 
part  of  the  field  of  biology,  such  a  course  does  not  bring  the  student 
into  personal  contact  with  a  sufficient  number  of  the  typical  illus- 
trations of  biologic  principles.  Hence  it  is  necessarily  either  one- 
sided or  coupled  with  extensive  textbook  courses,  it  lacks  clearness, 
there  being  a  dearth  of  illustration.  For  the  high  school  pupil  it 
would  probably  be  dull. 

The  plan  of  developing  morphology,  physiology,  classification 
and  ecology  separately  has  been  criticized  [Bigelow  and  Lloyd, 
The  Teaching  of  Biology]  on  the  ground  that  the  student's  con- 
ception of  the  subject  is  disconnected.  The  information  as  the 
student  retains  it  is  neither  natural  nor  useful.  These  four  characters 
of  an  organism  are  closely  related.  By  separating  them  a  dissected 
picture  of  nature  results.  We  have  no  direct  evidence  that  this  is 
true  so  far  as  I  know.  A  student's  state  of  mind  can  easily  be 
approached  by  analogy  however.  In  a  certain  course  of  lectures, 
which  I  have  in  mind,  a  single  principle  was  developed  by  means 
of  a  large  number  of  separate  examples  relating  to  many  forms 
of  life.  I  find  that  considerable  effort  is  required  to  dissociate 
these  facts  from  that  sequence  of  thought  and  utilize  them  in 
connection  with  the  life  history  or  structure  of  the  animal  or  plant 
to  which  they  belong.  The  mind  can  grasp  a  complex  conception 
only  when  its  separate  elements  are  arranged  in  their  proper  re- 
lation at  least  once.  The  question,  then,  is,  do  we  want  the  child 
to  consider  the  digestive  system,  for  example,  of  all  animals  at  once 
or  do  we  want  him  to  consider  one  animal  and  all  its  related 
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systems  together?  The  individuality  of  an  animal  or  plant,  or 
group  of  animals  and  plants  is  in  question.  We  do  want  a  student 
to  make  comparisons  and  to  associate  related  parts  and  processes 
for  the  purpose  of  discovering  general  principles  and  relationships, 
but  not  at  the  expense  of  his  conception  of  a  living  organism 
which  should  be  definite,  complete,  with  parts  related  and  having 
a  definite  relation  to  its  environment.  This  has  been  the  experience 
of  the  writer  in  regard  to  college  students  and  if  true  with  them 
it  is  the  more  applicable  to  younger  minds. 

This  end  is  accomplished  by  the  fifth  method  above  mentioned. 
For  each  type  considered,  structure  function,  relationships,  etc. 
are  developed  simultaneously.  The  field  of  biology  is  so  lar^e, 
however,  that  in  order  to  present  the  subject  in  college,  this  funda- 
mental plan  has  been  amplified  by  the  introduction  into  lecture 
courses  of  a  large  amount  of  information  with  no  relation  to  any 
particular  type.  It  seems  to  be  the  prevailing  tendency  of  college 
persons  who  have  come  to  teach  in  secondary  schools,  to  sup- 
plement the  high  school  type  course  in  a  similar  manner.  This 
may  be  due  in  New  York  State  to  an  effort  on  the  part  of  the 
teacher  to  cover  more  completely  the  course  planned  by  the  Re,G:onts. 
The  advisability  of  this  is  certainly  to  be  questioned  owing  to 
the  brief  time  usually  given  to  science  courses.  That  an  examina- 
tion is  successfully  passed  by  a  majority  of  students  thus  pre- 
pared is  scarcely  a  test  of  the  value  of  the  course.  \Vc  have 
seen  that  the  science  should  tax  and  develop  many  factiltics  besides 
memory,  yet  the  examination  lays  far  more  stress  on  this  clement 
of  the  mind.  A  better  test  of  the  real  trainintj^  value  of  a  course 
is  that  which  most  college  instructors  often  have  occasion  to 
notice.  A  student  who  has  had  no  preliminary  hioloi^no  training 
is  frequently  no  more  helpless  in  takinc:  hold  of  his  work  than 
another  who  has  passed  through  a  so  called  course  ot  instruc- 
tion. I  have  known  several  cases  of  this  character  wherein  the 
power  of  the  mind  in  the  deficient  student  could  not  he  hroui^ht 
into  question.  To  whom  shall  we  look  then,  for  a  judi^nient 
of  these  overburdened  type  courses?  The  call  of  collei^^t'  instruc- 
tors for  more  thoroughly  trained  students  seems  tf)  indicate  the 
follacy  of  much  of  our  preparatory  school  work.  Some  colleges 
have  already  introduced  practical  laboratory  examinations  as  an 
entrance  requirement  for  their  candidates. 

The  question  can  not  be  con.sidered  closed  with  this,  in  as  nuich 
as  the  great  majority  of  high  school  students  do  not  go  to  college 
and  should  therefore  acquire  more  information  of  a  practical  value. 
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This,  of  course,  ought  not  to  be  at  the  expense  of  their  general 
training,  rather  at  the  expense  of  their  special  biologic  training 
as  compared  with  the  student  preparing  for  college.  But  can 
such*  information  be  lastingly  imparted  when  a  crowded  textbook 
course  is  only  sparingly  illustrated  by  a  study  of  laboratory  types? 
It  seems  reasonable  to  conclude  that  in  order  to  combine  careful 
training  and  the  permanent  acquisition  of  knowledge,  the  student 
should  be  kept  in  close  touch  with  the  objects  and  principles  at 
first  hand.  In  order  to  do  this  one  must  give  up  the  hope  of  re- 
vealing to  a  class  more  than  a  very  small  part  of  the  important 
facts  of  the  science.  In  fact,  the  combined  courses  of  studies 
of  all  our  high  schools  taken  together,  omit  quite  as  many 
facts  and  principles  of  fundamental  biologic  importance,  as  they 
include.  Why,  then,  should  we  hesitate  to  cut  out  matter  for  the 
sake  of  better  training  and  more  permanent  knowledge? 

Yet  I  have  found  it  possible  and  indeed  desirable  to  supple- 
ment each  laboratory  type  presented,  with  important  physiology, 
systematic  relationships,  adaptations,  and  other  general  principles 
which  relate  to  the  laboratory  exercises  and  in  addition  to  emphasize 
economic  ai^d  other  aspects  entirely  foreign  to  the  laboratory  type, 
without  decreasing  the  time  spent  in  actual  contact  with  the  objects 
themselves.  This  can  be  accomplished  by  topical  reports  and  text- 
book assignments  for  home  work. 

It  is  true  that  a  course  may  be  planned  which  is  based  on  a 
carefully  illustrated  study  of  selected  types  and  all  facts  demon- 
strated. Will  it  be  equal  in  training  value  and  permanency  of 
instruction  to  a  purely  laboratory  course?  The  practice  of  college 
teachers  is  here  again  an  example  worth  our  imitation  for  if  it 
is  better  training  for  the  advanced  student  so  much  the  more  is 
it  for  the  beginner.  And  this  accords  with  one  of  the  long  estab- 
lished principles  of  evolution  so  Well  expressed  by  P.  V.  N.  Myers 
in  these  words,  "  The  hand  made  the  tool  and  the  tool  made 
the  hand."  He  refers  to  those  primitive  conditions  when  man 
first  came  to  make  use  of  simple  implements,  clubs,  stones,  spears 
etc.  The  hand  became  more  skilful  and  new  uses  of  the  crude 
weapons  demanded  better  tools.  Ultimately,  the  mind  and  skill 
of  the  hand  reacted  together,  the  tool  was  used  for  purposes  which, 
without  the  tool,  would  never  have  been  invented.  Thus  it  is 
that  in  the  child's  hands  new  specimens  and  instruments  awaken 
new  thoughts.  Instruments  require  skill,  judgment,  painstaking 
accuracy,  knowledge  of  structure  and,  as  these  powers  develop, 
the  ability  to  interpret  is  called  into  play.    And  so  on,  a  variety 
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of  mental  powers  is  developed  in  a  way  parallel  to  the  develop- 
ment of  intelligence  in  the  human  race.  On  the  other  hand,  ab- 
stract thought,  without  a  definite  knowledge  of  structure  to  bejc:in 
with,  leads  to  just  such  vagueness  as  one  experiences  on  reading 
a  treatise  like  Quaine's  Anatomy  of  the  Central  Nenfous  System. 
without  having  the  dissections  at  hand  to  give  definite  form  to 
their  mental  images. 

There  still  remains  the  possibility  that  this  whole  matter  of  pre- 
sentation and  course  of  study  may  amount  to  naught  if  the  teacher 
is  deficient  in  enthusiasm  either  from  lack  of  sympathy  with  the 
course  itself  or  with  biology  in  general. 

As  a  suggestion  of  what  a  course  of  study  may  be  which  is  in 
accord  with  the  general  conclusions  here  submitted,  we  have  below 
a  brief  outline  for  a  twenty  weeks  laboratory  course  in  botany 
and  for  a  like  period  in  zoology.  The  conditions  guiding  us 
have  been  taken  in  the  following  order,  adaptability  to  the  child's 
mind,  training  value,  botanic  or  zoologic  importance  and  utility 
in  the  subsequent  life  of  the  student. 

There  are  several  good  reasons  for  presenting  phanerogams  by 
several  distinct  types.  In  the  first  place,  it  is  easier  and  more 
thorough  in  the  end  than  the  study  of  a  number  of  evamples  ot 
roots,  stems,  twigs,  leaves,  flowers  etc.,  a  plan  well  adapted  to 
prepare  students  for  analytic  work.  Indeed,  it  is  an  inheritance 
from  that  early  stage  of  the  science.  The  phanerogam  is  the 
most  complex  type,  therefore  should  be  presented  in  the  simplest 
manner.  By  giving  as  many  as  seven  types  of  flowering  plants 
one  is  still  able  to  omit  much  that  has  no  bearing  on  the  important 
principles  of  the  subject. 

Botany:    laboratory  course 

I  Algae.  Pleurococcus,  Alive,  stained — cell  wall,  protoplasm, 
nucleus.      (Explain  properties  of  living  cell;  the  use  of  chloro- 

phyll.) 

Spirogyra.  Linear  aggregate,  cell  wall,  protoplasm  nucleus,  chlo- 
rq)hyll  bands  and  their  function,  living  properties  of  plant  cell, 
conjugation,  asexual  reproduction. 

Fucus.  Mass  aggregate,  cellular  structure,  dift"erentiation,  con- 
cq>tacles,  oogonia  and  antlieridia  (prepared  if  necessary),  fer- 
tilization, differentiation  of  sexes. 

Slime  molds.  Charts  of  life  history — dry  fruiting  slime  molds 
to  be  studied  with  hand  lens. 
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Bacteria.  One-  or  two  well  stained  bacillii  under  microscope, 
dictations  and  home  work. 

Mocor.  Conjugation;  agaricus,  its  relation  to  molds;  yeast 
(also  home  work). 

2  Bryophytes.  Polytricum.  Root,  stem  structure,  leaf  struc- 
ture ;  sections  to  show  antheridia  and  archegonia ;  seta,  sporangium, 
section  of  sporangium,  spores.  (Explain  protenema  and  alternation 
of  generations,  if  prepared  protenema  can  not  be  obtained.) 

3  Pteridophytes.  Fern  (Pteris).  Roots,  rhizome,  its  structure, 
buds,  leaves,  their  parts  and  cross-section,  photosynthesis,  sporangia, 
spores,  prothellia  (preserved,  showing  antheridia  and  archegonia, 
alternation  of  generations. 

4  Equisetinae.  E.  arivense,  Rootstock,  leaves,  nodes,  strobili, 
spores,  differentiation  of  sexes,  alternation  of  generations,  extinct 
equi setae  of  coal  period. 

5  Gymnosperms.  Pint's.  Cross-section  of  stem,  twig  with  leaves ; 
male  strobilus,  pollen;  female  strobilus,  seeds;  adaptation;  wind 
pollination. 

6  Angiosperms.  Moncotyledons.,  Trilium.  Root  (functions) 
stem  :  sections,  function  of  parts,  leaves,  shape,  venation,  parts,  cross- 
section,  under  surface,  function ;  flower,  parts  and  function  of  each, 
relation  of  parts  to  leaves;  sections  of  ovary;  pollen;  fertilization; 
monoecious;  [fruit,  seed,  germination.] 

Corn.  Root,  root  hairs  of  seedling,  function,  adventitious  roots; 
stem,  nodes,  cross-section,  function;  leaves,  shape,  venation,  func- 
tion ;  flowers,  monoecious ;  wind  pollination ;  ear  of  green  corn  with 
silk  in  formalin ;  section  of  corn ;  test  for  starch ;  germination. 

Dicotyledons.  Ranunculus.  Root ;  stem ;  cross-section  and 
function;  leaf,  form;  flower  (same  as  above)  ;  ecology. 

Nasturtium.  Root;  stem;  sections,  twining,  function;  leaves, 
function,  arrangement,  light  relations,  venation,  shape,  under  epi- 
dermis ;  flower,  irregular,  color,  nectaries,  relation  to  insects,  cross- 
fertilization,  pollen;  section  of  ovary;  fruit,  kind,  fate  of  ovules; 
seeds,  cotyledons,  plumule,  germination  and  growth  of  plants  in 
laboratory. 

Biennial.  Parsnip  or  beet.  Roots,  taproot,  secondary  roots, 
bud ;  lengthwise  section  after  soaking  in  eosin ;  cross-section  after 
soaking  in  eosin ;  test  for  starch ;  stem,  absent ;  leaves,  shape,  vena- 
tion; flower-stalk,  leaves,  time  of  growth,  function;  flowers,  in- 
florescence. 

Tree.  Buckeye.  Root,  function  and  form  (from  description)  ; 
stem    (photograph),  method  of  branching,  cross  and  lengthwise 
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sections  of  wood,  function  of  parts;  bark,  growth  and  function; 
Uigs,  buds,  leaf  scars,  arrangement  of  leaves,  bud  scale  scars ; 
leaves;  flowers,  inflorescence,  parts;  fruit  (in  alcohol)  all  parts; 
germination. 

Maple.  Review  root ;  sections  of  stem  for  comparison ;  sap  and 
maple  sugar;  twigs;  flowers;  leaves;  fruit. 

Parasite.    Indian  pipe.    Fungoid  characters ;   relation  to  host. 

Zoology:   laboratory  course 

I  Invertebrates.  Protozoa.  Paramoecium.  Preserved  and 
stained.  Nucleus,  vacuoles,  granules,  mouth.  Alive  in  thin  gelatin, 
cilia ;  motion  of  protoplasm ;  verify  structures  seen  in  stained  prep- 
aration. 

Amoeba  and  miscellaneous  forms  from  anv  source  as  means  of 
g:iving  inspiration  and  information ;  dictate  properties  of  livinji^ 
organisms. 

Coelenterata.  Parypha  in  watch  glasses  (or  hydra  on  slides)  ; 
stems  and  zooids,  oral  and  circum,  oral  tentacles,  manubrium, 
mouth,  medusa  buds;  alternation  of  ijeneratiuns ;  show  a  Goniond- 
mus.    Cross-sections:   ectoderm,  mesoderm,  and  entoderm. 

Metredium  (hand  razor  sections).  luHodenn,  entoderm,  meso- 
derm, mesenteries,  esophagus,  coelentcron. 

Simple  coral.  To  show  that  lime  is  laid  down  in  same  position 
as  mesenteries;  coral  rock  formation. 

Echinodermata.  StarHsh  (dried).  Dorscl ;  papillae  (function), 
spines  (function),  madreporic  plate  (functions),  eye-spots;  ventral; 
ambulacra]  groove,  ambulacral  feet  (function),  mouth. 

MoLLUSCA.  Clam  or  mussel.  Shell;  external,  anterior,  posterior, 
umbo,  lines  of  growth,  hinge  ligament  (function).  Internal;  hin<^e 
teeth,  umbo,  adductor  muscle  scars,  pallial  line.  Internal  dissection  ; 
mantle,  muscles,  foot,  gills,  mouth,  anus,  syphon,  pericardial  cavity, 
heart,  intestine,  digestive  gland,  stomach,  kidney,  cephalic  ganglion, 
and  physiology  of  each. 

Annulata.  Earthworm.  External ;  prostomium,  clitellum,  seg- 
mentation, setae,  sperm  ducts,  oviducts,  dorsal  aorta,  nephridial 
openings,  anus.  Internal;  digestive  canal,  septae,  reproductive 
organs,  brain  and  nerve  ganglia.  Sections.  Body  wall,  cuticle,  epi- 
dermis, muscle  layers,  body  cavity,  digestive  tube,  typhlosole 
(adaptations). 

Crustacea.  CrawHsh.  Dorsal ;  draw  and  label  parts.  Ventral ; 
draw  one  each  of  typical  appendages  with  gills ;  draw  diagram  of 
internal  anatomy. 
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Insecta.  Grasshopper.  Draw  side  view  bringing  out  all  parts 
visible  with  hand  lens.  Copy  diagram  of  internal  anatomy.  Draw 
mouth  parts  removed.    Draw  section  of  compound  eye. 

2  Vertebrates.  Fish.  Perch.  External ;  eyes,  nostrils,  opercu- 
lum with  its  parts,  gills,  teeth,  scales  and  arrangement,  fins,  anus. 
Injected  gill,  respiration.  Internal ;  draw  dissection  in  alcohol  of 
circulation;  capillaries  of  frog's  foot;  explain  circulation  and  res- 
piration.    (Emphasize  circulation). 

Amphibian.  Frog.  Nervous  system,  draw  dissection  previously 
prepared  and  placed  in  alcohol ;  diagram  of  nerve  reflex ;  live  frog ; 
development,  5-6  stages  of  eggs  developing  into  tadpoles,  appear- 
ance of  legs  and  loss  of  tail,  explain  heredity,  relation  to  other 
animals.     (Emphasize  nervous  system  and  development.) 

Reptile,  Lizard.  Phrynosoma  or  chamelion.  Scales,  cloaca, 
leg  joints,  toes,  claws,  eyes  and  eyelids,  nostrils,  teeth ;  show  young 
alligator;  turtle*s  carapace;  snake's  skin.     (Emphasize  integument.) 

Bird.  External ;  feather  structure,  adaptation ;  skin  of  robin  or 
sparrow,  ears,  eyes,  eyelids,  bill,  scales  on  feet,  claws,  joints,  wings; 
compare  parts  with  fish,  reptile,  man.     (Emphasize  adaptation.) 

Mammal.  Dog  skeleton.  Skull,  vertebra,  humerus,  radius, 
ulna,  hand  (or  leg),  teeth,  rib,  (function  of  each  relation  to  other 
vertebra). 

Rat  or  squirrel.  Dissection  preserved  in  alcohol,  heart  and  large 
blood  vessels,  lungs,  alimentary  canal,  liver,  diaphragm,  spleen, 
kidney,  ovary,  testes,  larynx,  trachea,  (function  of  each). 

Beef  heart.     Diagram  of  circulation. 

Sheep's  eye  or  beef  eye.  Vertical  longitudinal  section,  hardened; 
three  layers,  optic  nerve,  burners,  lens,  iris,  pupil,  ciliary  muscles; 
diagram  to  show  optical  principle  of  eye. 

Histology.  Prepared  preparations,  muscle,  gland  cell,  nerve  cell 
and  fiber,  epithelium,  bone,  connective  tissue,  blood ;  also  fresh 
blood.  By  studying  exemplary  systems  in  different  types  of  verte- 
brates, a  complete  typical  vertebrate  type  is  constructed,  at  the 
same  time  the  five  great  classes  are  brought  into  relation  and  com- 
parisons can  be  made. 

THE  FORMATION  OF  A  NEW   SI>FCIES  OF  TMK 
EVENING  PRIMROSE;  A  DEMONSTRATION 

HV    J.    K.    KIRK  WOOD 
[Paper  presented   by   Mr  R.  R.  WagerJ 

Till  quite  recently  tln)se  who  believed  in  the  doctrine  of  organic 
evolution  have  given  adherence  principally  to  two  tlieories,  the 
one  founded  by  Lamarck,  the  other  by  Darwin.    Both,  of  course, 
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have  held  to  the  view  that  the  differentiation  of  species,  both  in 
animals  and  plants,  has  been  brought  about  by  gradual  changes  in 
their  form  and  structure;  that  by  this  very  gradual  change  new 
species  have  arisen  from  preexisting  species.  This  process  did 
not  involve  the  extinction  of  the  parent  species  but  the  new  one 
arose  as  a  branch,  so  to  speak,  on  the  family  tree. 

But  these  two  theories  differed  in  other  and  very  essential  re- 
spects. The  view  of  Lamarck,  to  which  we  shall  give  but  a 
passing  glance,  considered  the  change  in  the  form  or  structure 
of  an  organism  to  be  due  to  some  need  which  that  organism 
felt  in  order  to  adapt  itself  to  its  surroundings.  Climatic  changes, 
or  some  change  in  the  nature  of  the  competition  which  all  animals 
and  plants  have  to  experience  in  the  struggle  for  existence,  it  was 
thought  was  sufficient  to  bring  about  the  degree  of  change  in 
the  organism,  necessary  to  constitute  a  new  species  or  variety. 
It  is  well  known  that  plants  grown  under  different  conditions 
of  moisture,  illumination  etc.  differ  very  much  in  appearance  both 
in  shape  and  in  structure,  but  in  order  to  constitute  a  species  the 
characteristics  which  identify  it  must  be  hereditary;  they  must  be 
transmissible  from  generation  to  generation  in  all  living  things. 
But  the  transmission  of  characters  acquired  by  changes  in  en- 
vironment the  Lamiarckian  school  has  failed  to  demonstrate. 

The  theory  of  Darwin  proceeds  on  a  different  hypothesis. 
According  to  the  Darwinian  theory,  nature  seizes  on  accidental 
variations  in  animals  and  plants  as  the  basis  for  species-making, 
and  by  a  process  of  selection  weeds  out  the  weak  and  perpetuates 
the  strong.  It  is  a  matter  of  common  observation  that  no  two  plants 
or  animals  are  exactly  alike.  Not  only  is  this  true,  but  we  find  in 
any  given  species  a  certain  range  in  size,  form,  and  structure,  and 
our  conception  of  a  species  is  rather  that  of  a  type  to  which  a 
certain  part  of  the  organic  world  conforms  more  or  less  closely. 
In  some  families  of  plants,  however,  the  range  of  variation  is  so 
great  that  it  becomes  exceedingly  difficult  to  identify  any  given 
individual  as  belonging  to  a  particular  species.  In  all  this  range 
of  variation,  then,  it  is  conceivable  that  some  variations  would  be 
advantageous  and  others  disadvantageous.  To  put  it  in  concrete 
form,  suppose  the  plants  of  a  certain  species  were  given  to  varying 
in  the  matter  of  branching,  some  producing  a  system  of  branching 
that  would  permit  of  greater  exposure  of  leaf  surface  to  the  sun- 
light than  was  possible  with  the  others.  Obviously  the  less  favored 
would  gradually  be  run  out.  The  progeny  of  the  stronger  or  better 
favored  plants  would  partake  in  a  measure  of  the  qualities  of  their 
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parents  and  in  the  end  a  race  of  plants  would  be  established  con- 
siderably divergent  from  the  ancestral  stock.  But  in  this  case  it 
must  be  remembered  that  the  process  is  a  very  gradual  one,  involv- 
ing possibly  centuries  of  time.  Again  it  is  not  necessary  that  the 
favorable  variations  be  all  in  the  same  direction.  The  variations 
might  have  to  do  not  merely  with  the  branching  system,  but  with 
the  number  of  seeds  produced  within  a  single  fruit,  or  with  a 
chance  variation  in  the  form  of  a  seed  which  would  enable  it  to  be 
carried  more  easily  by  the  wind  or  other  agencies,  or  in  many 
other  ways  which  would  make  for  the  perpetuity  of  the  type. 

But  one  objection  to  the  Darwinian  theory  is  expressed  in  the 
following  question:  why,  if  species  have  arisen  by  these  gradual 
changes,  do  we  not  find  transitional  forms?  Why  are  the  limits 
of  so  many  species  so  sharply  defined? 

The  followers  of  Lamarck  and  of  Darwin  have  based  their  con- 
clusions mainly  on  comparative  studies.  Within  recent  years,  how- 
ever, investigation  has  turned  more  to  experimental  lines,  and  it  is 
the  results  of  these  fruitful  researches  that  I  wish  chiefly  to  call 
attention  to  today. 

Students  of  evolution  have  for  many  years  beea  coming  more  and 
more  to  the  opinion  that  the  origin  of  new  species  must  be  accounted 
for  by  abrupt  and  considerable  changes,  and  not  by  gradual  trans- 
formation. The  occurrence  of  what  the  gardeners  call  '*  sports  " 
was  known  to  Darwin  and  others  though  it  was  not  explained  by 
their  theories.  Occasionally  in  the  growing  of  plants  from  the 
seed  there  springs  up  some  peculiarly  different  form,  the  like  of 
which  has  hitherto  been  unknown.  Such  "  freaks "  as  they  are 
popularly  called,  or  "  sports,"  to  use  the  gardeners'  term,  have  fre- 
quently been  seized  on  and  propagated. 

In  the  i6th  century  there  arose  a  new  species  of  the  celandine 
in  the  medicinal  garden  of  Sprenger,  an  apothecary  at  Heidelberg. 
In  several  ways  it  differed  markedly  from  the  form  of  that  plant 
which  had  previously  been  cultivated  there.  Prominent  botanists 
of  that  period  were  unable  to  identify  it  with  any  previously  known 
form.  During  the  following  300  years  it  has  been  found  only  in 
gardens  or.  their  vicinity  where  it  had  probably  escaped  from  culti- 
vation.   And  other  cases  might  be  cited. 

Dr  Hugo  de  Vries,  professor  of  botany  at  the  University  of 
Amsterdam,  has  lately  given  us  the  results  of  his  studies  in  what 
he  has  termed  the  mutations  theory.  Believing  that  the  study  of 
these  sudden  and  marked  variations  might  reveal  the  secret  of  the 
origin  of  new  species,  he  began  a  series  of  experiments  which  lasted 
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over  a  period  of  17  years.  At  the  outset  he  made  a  thorough  in- 
spection of  the  plants  around  Amsterdam,  Holland,  with  a  view 
to  securing  the  most  promising  forms  for  his  work.  This  was 
begun  in  1886  and  carried  on  for  several  years,  during  which 
period  more  than  100  species  were  brought  under  cultivation.  Only 
one  of  these  was  found  a  favorable  subject  for  study. 

This  plant  was  the  large  evening  primrose  which  had  escaped 
from  cultivation  in  a  neighboring  park,  and  was  found  growing 
wild  in  great  abundance  in  a  neglected  field.  The  plants  were 
numerous,  thrifty,  and  rich  in  monstrosities.  Not  only  was  this 
true,  but  different  varieties  were  also  found  and  young  seedling 
plants  showed  marked  difference  in  form.  A  number  of  these  plants 
were  taken  up  and  removed  to  his  experimental  garden.  Here  they 
were  carefully  protected  and  propagated  from  seeds. 

The  evening  primroses  are  all  of  American  origin.  One  of  them 
is  among  our  commonest  weeds  and  is  conspicuous  in  the  month 
of  August  for  its  tall  stem  with  bright  yellow  flowers.  The  plant 
used  in  the  experiments  of  de  Vries  was  the  great  evening  prim- 
rose or  Lamarck's  evening  primrose  (Oenothera  1  a  ni  a  r  c  k- 
ia'na)  which  was  cultivated  in  Europe  as  an  ornamental  plant  as 
early  as  the  17th  century.  It  was  probably  introduced  into  Holland 
from  the  botanic  gardens  of  Paris. 

In  dealing  with  plants  great  pains  were  taken  to  produce  pure 
seeds.  To  prevent  crossing,  paper  bags  were  placed  over  the  flower- 
ing shoots  to  exclude  pollen  from  other  plants.  The  seeds  produced 
under  these  conditions  were  sown  and  the  plants  treated  in  like 
manner  in  succeeding  generations.  From  these  seeds  several  new 
forms  were  observed  to  rise.  Nine  species  in  all  were  observed  lo 
spring  from  the  parent  type,  the  evening  primrose  of  Lamarck. 

These  differed  from  the  parent  form  and  from  one  another.  The 
parent  form  grows  to  the  hight  of  four  feet  or  more.  lUit  among 
its  progeny  was  distinctly  dwarf  form,  about  a  foot  in  hi^ht. 
which  bore  much  smaller  flowers  and  w^hich  came  true  to  seed 
from  year  to  year.  The  differences  were  mainly,  li'»\vcver,  in  the 
form  of  the  leaves  and  of  the  fruit  and  the  flowers.  The  difTerences 
were  not  so  great  as  between  a  peachtree  and  a  pliimtree,  but  are  as 
great  as  those  that  separate  different  species  of  oaks  or  violets.  It 
should  be  noted  also,  that  the  parent  species,  the  j^reat  evenint^;  prim- 
rose, was  not  alone  in  the  process  of  nnitalion,  ])iu  some  of  iis  olT- 
spring  likewise  gave  rise  to  other  forms. 

According  to  de  Vries,  the  origin  of  species  may  take  place  by 
either  of  several  different  modes: 
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1  Progressive  species  formation  by  the  acquisition  of  new  quali- 
ties. 

2  Species  formation  without  the  acquisition  of  new  qualities,  in 
which  there  are  three  cases 

a  Retrogressive    species    formed    by    the    lapse    of    existing 

qualities 
b  Degressive  species  formed  by  the  revival  of  latent  or  dor- 
mant characters 
c  By  hybridization 

We  may  now  turn  our  attention  briefly  to  the  features  of  these 
different  categories. 

First,  what  is  meant  by  the  acquisition  of  new  characters? 

Ever}^  organism,  plant  or  animal,  is  a  complex  of  many  different 
features  or  characters.  The  term  character  in  this  sense  may  be 
taken  to  mean  such  features  as  the  presence  or  the  absence  of  hair, 
or  the  color  of  the  hair ;  the  fonn  of  texture  of  the  leaf  which  may 
be  round  or  oblong,  thick  or  thin,  rough  or  smooth,  tough  or  brittle ; 
or  such  as  the  color  of  the  flowers,  the  size,  form,  or  structure  of 
the  fruit,  which  may  be  long  and  slender,  short  and  thick,  maturing 
early  or  late,  etc.  Now  a  given  plant  may  be  possessed  of  a  g^ven 
set  of  these  qualities,  which  are  transmitted  from  generation  to 
generation  through  the  seed  and  the  repetition  of  these  features  in 
succeeding  generations  may  go  on  unbroken  through  centuries,  when 
suddenly  there  appears  a  new  attribute  or  quality  which  the  plant 
had  not  possessed  before.  To  make  it  clear,  a  hypothetic  case 
might  be  supposed  in  which  a  plant  formerly  smooth  gave  rise  to 
a  new  form  with  hairy  leaves  and  stem.  The  presence  of  hair  is 
an  additional  quality  not  hitherto  possessed. 

Second,  how  are  species  formed  without  the  gaining  of  new 
characters.  In  this  case  we  may  find  that  a  quality  becomes  dor- 
mant or  invisible.  For  example  flowers  that  have  been  colored  may 
become  white.  The  quality  of  color  therefore  has  become  latent 
or  dormant.  The  plants  may  thus  continue  to  bear  white  flowers 
indefinitely  without  any  considerable  variation.  But  the  quality 
of  color  must  be  regarded  as  only  dormant  and  may  again  be  re- 
vived. 

The  question  arises  as  to  how  we  may  distinguish  mutations  from 
variations.  The  answer  is  that  mutations  are  hereditary;  simple 
variationr  are  not  transmitted  from  generation  to  generation  or  at 
least  imperfectly  so.  Simple  variations  are  abundant  everywhere, 
mutations  occur  very  rarely.  Again,  mutations  have  to  do  more 
with  qualities  or  attributes;    variation  is  concerned  with  changes 
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in  the  size  or  number  of  organs,  or  the  size  of  the  plant  or  animal 
as  a  whole.    The  one  is  qualitative  the  other  quantitative. 

In  discussing  the  subject  of  mutations  we  are  brought  to  the 
question  as  to  what  part  natural  selection  may  play  in  the  process. 
A  study  of  the  facts  convinces  us  that  natural  selection  can  have 
no  influence  in  originating  a  mutation,  or  in  other  words  it  is  not 
at  all  responsible  for  the  formation  of  a  new  species  by  mutation. 
After  a  new  form  has  arisen,  the  influence  of  natural  selection  may 
come  in  to  determine  whether  it  shall  survive  or  perish,  but  it  can 
have  no  effect  in  originating  the  change  in  form  or  structure 
which  we  call  a  mutation.  Mutations  mav  be  and  are  both  favorable 
and  unfavorable;  they  are  formed  indifferently,  it  appears,  in  all 
directions  but  only  those  that  are  best  suited  to  the  surrounding 
conditions  may  become  permanent,  the  less  favored  forms  perishing. 
Among  the  new  species  which  de  Vries  found  among  his  primroses 
were  some  which  probably  could  not  have  survived  had  they  been 
left  to  themselves.  One  form  there  was  which  produced  no  pollen, 
and  which  could  have  seeds  only  when  pollinated  from  flowers  of 
another  species. 

The  main  points  regarding  the  origin  of  species  by  mutations  are : 

1  That  new  species  arise  by  sudden  changes  and  not  by  imper- 
ceptible gradations. 

2  That  the  new  plant  in  order  to  rank  as  a  new  species,  nuist 
come  true  to  seed;  otherwise  the  change  is  to  be  classed  among 
fluctuating  variations. 

3  That  mutations  are  very  rare  as  compared  with  mere  variations. 

4  That  natural  selection  enters  in  only  to  perpetuate  the  favorable 
and  to  eliminate  the  unfavorable  mutations. 

THE  SCOPE  AND   METHOD  OF   SCIENTIFIC   NATURE 

STUDY 

BY  M.  A.  BIGELOW,  TEACHERS  COLLEGE,  COLUMBL\  UNIVERSITY 

[Abstract] 

The  subject  was  discussed  under  four  headings:  (i)  what  is 
nature  study  and  how  related  to  natural  science  of  hij^her  schools : 
(2)  the  scope  of  nature  study;  (3)  the  vakies  and  aims  of  nature 
study;    (4)  is  nature  study  scientific? 

I  The  line  between  nature  study  and  natural  science  should  he. 
in  the  opinion  of  the  speaker,  on  the  basis  of  ^generalizations  and 
principles  which  are  fundamental  in  orj^ani/.ed  science.  Nature 
study  is  primarily  the  simple  observational  study  of  common  natural 
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objects  and  processes  for  the  sake  of  personal  acquaintance  with 
the  things  which  appeal  to  human  interest  directly  and  independently 
of  relations  to  organized  science.  Natural  science  study  is  the  close 
analytic  and  synthetic  study  of  natural  objects  and  processes 
primarily  for  the  sake  of  knowledge  of  the  general  principles  which 
constitute  the  foundations  of  modern  sciences. 

2  Under  the  heading,  scope  of  nature  study,  the  proposition  was 
discussed  that  all  elementary  school  studies  of  nature  should  be 
nature  studies  as  defined  above.  At  present  some  of  our  high  school 
work,  chiefly  biologic,  is  nature  study ;  but  this  is  rapidly  becoming 
a  duplication  of  work  of  the  lower  school. 

3  The  educational  values  of  nature  study  are  similar  to  those  of 
nature  science,  and  may  be  grouped  under  (a)  discipline  and  (b)  in- 
formation, along  practical,  intellectual,  moral  and  esthetic  lines. 
From  these  values  we  lead  to  the  aims :  (a)  to  give  general  acquaint- 
ance with  and  interest  in  common  objects  and  processes  in  nature ; 
(&)  to  give  the  first  training  in  accurate  observing,  and  in  other 
simple  processes  of  the  scientific  method;  (c)  to  give  pupils  useful 
knowledge  concerning  natural  objects  and  processes  as  they  directly 
affect  human  life  and  interests. 

4  Nature  study  presented  according  to  principles  advocated  in 
the  foregoing  is  in  harmony  with  the  methods  and  rules  of  science, 
and  deserves  to  be  called  scientific.  But  it  should  stop  short  of  the 
principles  and  generalizations  characteristic  of  elementary  science. 
[The  full  text  of  this  paper  will  be  published  in  connection  with  a 
series  of  papers  by  various  writers  in  The  Nature  Study  Rezneiv], 

L.  B.  Gary — ^When  speaking  of  the  scope  of  nature  study,  we  are 
reminded  of  the  subject  that  a  boy  is  said  to  have  chosen  for  his  first 
essay,  "  The  Universe  and  its  Surroundings  ".  The  possible  scope 
of  nature  study  is  as  broad  as  nature  itself.  The  practical  scope 
will  doubtless  be  found  to  be  much  more  limited.  The  specialist 
in  natural  science  is  prone  to  see  in  his  own  subject  just  the  ideal 
thing  for  nature  study.  It  is  easiest  and  most  important  to  him. 
consequently  if  not  on  his  guard,  he  drifts  into  the  opinion,  that  it 
is  easiest  and  most  important  for  the  child. 

As  Dr  Bigelow  has  so  well  pointed  out,  nature  study  has  had 
numerous  local  centers  of  dissemination  and  consequently  great 
variety  of  subject-matter.  Is  it  too  much  to  say  that  despite  all  this 
diversity,  the  drift  has  been  toward  the  study  of  the  one  stupendous 
miracle-life,  and  those  simple  chemical  and  physical  phenomena 
most  intimately  connected  with  it?  I  am  aware  that  our  friends 
the  chemists  and  physicists  may  urge  that  this  is  a  one-sided  bio- 
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logic  View  of  the  question.  In  reply  it  may  be  said,  What  better 
material  can  be  found  for  training  young  child  life  than  lessons  from 
life,  be  that  life  animal  or  vegetable?  In  fact  a  child's  interest  in 
inanimate  things  is  most  quickly  aroused  if  your  description  of  them 
is  couched  in  terms  of  vital  action  and  human  interest.  How  could 
you  arouse  sympathy  and  kindness  of  heart  if  you  were  dealing  with 
inanimate  objects  exclusively  for  nature  study?  Nature  study 
lessons  from  plant  and  animals  have  many  inherent  advantages 
which  can  not  be  urged  for  the  other  natural  sciences. 

The  adaptability  of  leaves  of  trees  for  nature  study  work  was 
early  pointed  out  by  that  veteran  naturalist,  Dr  A.  C.  Apgar  of 
Trenton  N.  J.  Leaves  are  usually  easily  obtainable  by  the  country 
or  city  child.  Their  lesson  is  obvious.  Their  story  is  written  in 
large  type.  No  microscope  is  needed.  They  are  good  forms  for 
drawing,  paper-cutting  lessons  and  color  work.  The  study  of  leaves 
naturally  leads  up  to  the  study  of  flowers,  or  modified  leaves,  seeds 
and  their  distribution,  and  various  ^mple  lessons  in  ecology.  The 
economic  side  may  well  be  emphasized  and  the  sense  of  self-interest, 
responsibility  and  ownership  aroused  by  the  cultivation  of  flowers, 
vegetables  and  fruits. 

Among  animals  the  study  and  care  of  the  cat  and  do^  as-  sug- 
gested by  Dr  Hodge  is  to  be  encouraged  because  most  children  have 
intimate  associations  with  them  as  pets.  Other  domestic  animals, 
when  available,  may  well  be  included.  It  seems  to  me  that  insects 
and  birds  stand  next  in  human  interest  and  importance,  in  the  dis- 
play of  animal  intelligence  and  in  availability  and  adaptability  to 
the  aims  and  objects  of  scientific  nature  study.  We  should  not 
forget  that  many  other  groups  of  animals  may  be  pressed  into  ser- 
vice according  to  the  exigencies  of  the  case  in  obtaining  material, 
and  furnish  beautiful  lessons. 

Some  acquaintance  with  and  study  of  the  forms  tliat  are  repul- 
sive, or  are  popularly  considered  dangerous  mij^^lit  be  advantai^^eons, 
if  it  were  so  conducted  as  to  lessen  the  natural  and  acquired  timidity 
and  nervousness  that  the  average  girl  feels  when  she  sees  a  worm, 
toad,  snake  or  mouse. 

As  to  methods  we  should  insist  that  they  be  such  as  to  accom- 
plish the  purposes  so  clearly  outlined  by  Dr  Bigelow.  The  great 
emphasis  in  scientific  nature  study  is  on  the  method  of  investigation, 
the  inductive.  But  we  should  not  be  so  prejudiced  as- not  to  have 
recourse  to  the  deductive  on  occasion.  The  precise  method  does 
not  matter  so  long  as  the  results  are  obtained.  Here  is  a  free  field 
for  the  originality  of  the  teacher. 
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The  problem  may  be  somewhat  different  for  the  city  teacher  from 
what  it  is  for  the  country  teacher.  In  the  case  of  the  city  child  with 
its  alert  mind  and  over-wrought  nervous  system  the  first  requisite 
is  physical  contact  with  nature  in  her  calmer  moods.  Brick  walls, 
glass,  iron  and  stone  and  the  teeming  life  hemmed  in  between  them, 
have  dwarfed  the  mind  in  some  of  its  powers,  as  well  as  accentuated 
others.  The  broad  horizon,  i8o°  of  blue  sky,  the  untainted  air,  the 
far  expanse  of  field  form  the  ideal  background  for  the  study  of  the 
object  in  its  natural  environment.  So  excursions  to  parks  and 
suburban  fields  ought  to  be  encouraged  whenever  practicable. 

The  country  child  needs  this  physical  contact  not  so  much  as 
the  city  child.  The  mud  splash  on  his  face,  the  stick-tight  on  his 
coat  speak  vigorously  of  physical  contact.  What  is  needed  is  intel- 
lectual contact,  to  sec  in  the  commonplace  facts  of  his  life  a  deeper 
meaning,  a  new  relationship  and  hidden  beauty.  He  needs  to  be- 
come acquainted  with^gems  of  nature  literature  with  their  beautiful 
expression  and  portrayal  of  the  facts  familiar  to  him  from  his  own 
rich  experience.  Specially  does  his  nature  study  need  to  be  corre- 
lated with  his  English.  He  needs  to  be  trained  to  record  accurately 
and  beautifully,  what  he  has  seen  with  an  eye  long  accustomed  to 
clear,  seeing.  When  all  this  is  done,  he  will  not  be  considered  stupid, 
something  will  have  happened  to  relieve  the  dull  monotony  of  daily 
work.  He  will  appreciate  the  mysterious  chapters  of  life  historic 
of  animals  familiar  to  him.  He  needs  to  be  helped  to  nature  study 
literature  much  more  than  citv  children  who  have  access  to  fine 
libraries.  Herein  lies  the  great  value  and  helpfulness  of  the  Cornell 
nature  study  leaflets. 

The  following  principles  in  regard  to  methods  are  so  self-evident 
as  only  to  need  statement : 

The  object  selected  for  study  should  usually  be  local  so  that  the 
child  may  be  brought  more  nearly  into  hannony  with  its  environ- 
ment. 

So  far  as  possible  he  should  be  encouraged  to  get  the  object 'for 
himself,  be  thus  compelled  to  notice  it  in  its  natural  setting. 

Particular  care  should  be  exercised  to  lead  the  pupil  to  observe 
and  discover  facts  for  himself,  because  of  the  greater  interest  to 
him  of  the  fact  and  because  of  the  training. 

The  power  of  reason  should  be  developed  by  putting  observed 
fact  with  fact  and  drawing  conclusions,  as  inferring  function  from 
structure  or  the  adaptation  of  structure  to  function. 

Power  of  expression  should  be  developed  by  written  exercise  and 
drawings,  the  latter  helping  to  develop  the  love  of  the  beautiful. 
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Finally  in  dealing  with  living  things  such  sympathy  should  be 
aroused,  as  to  develop  kindness  and  gentleness  of  heart. 

In  brief,  our  method  should  result  in  ability  to  observe  accurately, 
to  store  the  mind  with  useful  facts,  to  weigh  carefully,  to  feel  deeply, 
to  sympathize  broadly,  and  to  exert  a  salutary  influence  on  all  the 
developing  powers  of  the  soul. 

THE  MAKING  OF  LABOR.\TORY  NOTEBOOKS 

BY  MINNIE  L.  OVERACKER,  SYRACUSE  HIGH  SCHOOL 

The  first  consideration  is  the  book  itself.  A  well  appointed,  sys- 
tematic book  is  an  incentive  to  a  pupil  to  make  his  work  correspond. 
WTiile  the  ideal  notebook  is  probably  not  yet  invented,  a  usable  sort 
is  like  this:  a  stiff  cover,  preferably  black,  the  student's  name  in 
a  neat  label  on  the  outside,  the  inside  cover  provided  with  a  printed 
slip  having  spaces  for  details  as  to  school,  science,  student,  and 
completion  of  course,  when  presented  for  entrance  credits. 

The  paper  to  be  in  loose  sheets,  half  the  quantity  ruled  with  the 
red  line  at  the  left  when  turned,  half  unruled  but  of  a  good  quality 
calendared  paper,  not  the  sort  known  as  drawing  paper. 

The  mode  of  fastening  should  admit  of  easy  replacing  of  sheets, 
yet  be  sfifficiently  firm  and  not  of  a  kind  to  tear  the  paper  easily. 

All  our  science  classes  use  a  uniform  notebook,  hence  the  pur- 
chase of  one  cover  may  serve  an  economical  pupil  throughout  his 
high  school  course. 

We  like  to  arrange  the  exercises  in  botany  in  this  way:  pages 
having  drawings  (on  one  side  only,  of  course)  alternating  with  the 
accompanying  written  notes,  while  the  sheets  bearing  records  of 
experiments,  illustrated  when  possible,  are  placed  in  order  in  the 
opposite  end  of  the  book.  An  index  page  at  either  end  shows  the 
contents  at  a  glance. 

This  arrangement  agrees  well  with  the  style  of  book  opening  at 
the  end  instead  of  at  the  side,  and  is  also  preferable  because  it  takes 
less  room  at  well  populated  working  tables. 

Drawings  should  be  in  firm  clear  outlines — little  or  no  shading — 
made  with  sharp,  hard  pencils ;  the  idea  of  proportion  or  degree  of 
magnification  in  each  case  indicated.  They  should  be  carefully  and 
fully  labelled  in  as  neat  print  as  can  be  achieved,  and  of  course, 
serially  and  symmetrically  grouped,  each  subject  distinct  and  given 
a  sufficient  number  of  views  to  bring  out  the  leading  points  of 
structure. 
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No  pupil  is  allowed  to  draw  an  object  as  it  ought  to  be  rather 
than  as  it  is,  or  to  draw  it  today  from  his  memories  of  yesterday.  We 
try  to  furnish  material  that  shall  be  as  typical  as  possible,  and  re- 
quire absolutely  that  all  drawings  be  made  from  that,  with  no  copy- 
ing from  textbooks.  Drawing  from  material  under  the  compound 
microscope  is  a  tough  problem  for  the  average  beginner.  We  let 
them  do  their  best,  then  show  them  a  drawing  as  it  should  appear, 
which  they  often  use  for  correction. 

The  written  notes,  which  must  be  in  ink,  allow  a  wide  range.  It 
has  not  proven  most  profitable  to  say  simply,  "  Describe  what  you 
see  " ;  the  pupil's  mind  is  thereby  set  adrift  on  a  shoreless  sea  from 
which  he  usually  manages  to  secure  very  slight  and  meaningless 
treasure-trove.  But  given  a  series  of  pointed  questions,  that  do  not 
answer  themselves  and  which  the  teacher  in  charge  refuses  to 
answer  outright,  he  must  do  a  little  of  his  own  thinking  if  he  writes 
anything  at  all. 

The  method  of  Agassiz  is  probably  ideal,  but  hardly  practical  for 
a  37  minute  period  in  a  crowded  high  school. 

No  set  of  printed  laboratory  directions  has  seemed  ideal,  or  even- 
practical;  our  plan  is  to  make  our  own  as  we  go  along,  adapting 
them  to  the  material  in  hand,  and  improving  them  as  light  is  vouch- 
safed. Constant  effort  is  made,  by  asking  for  comparative  study 
of  related  structures,  to  lead  the  pupil  to  see  the  plant  world  as  a 
whole  and  to  read  some  meaning  in  it.  It  goes  without  saying  that 
each  one's  work  should  be  done  wholly  without  conference  with 
his  neighbors,  though  in  this  point  as  in  many  others,  constant  vigi- 
lance is  the  price  of  success. 

When  an  exercise  is  completed,  it  is  handed  in,  corrected — pre- 
ferably in  red  ink — and  returned  for  the  pupil's  correction.  No 
work  is  taken  home  without  special  permission,  which  is  rarely 
given. 

Our  reference  books  are  brought  into  constant  use  by  frequent 
directions  given  in  the  outlines  for  laboratory  work,  sending  the 
pupil  to  certain  authors  for  light  on  particular  points. 

The  necessary  books  are  placed  on  the  tables  within  easy  reach. 
Occasionally  a  selected  list  of  references  on  a  special  topic  is  posted, 
and  opportunity  given  for  each  pupil  to  register  the  references  read. 
These  side  lights  all  tell  of  course,  in  the  written  notes,  as  well  as 
in  class  recitation. 

Notebooks  are  absolutely  essential  to  laboratory  work,  and  labora- 
tory work  in  botany  (either  indoors  or  out)  is  the  sort  that  really 
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counts.  The  pupils  often  express  very  decided  opinions  on  this  sub- 
ject ;  they  say  "  It's  the  most  interesting  school  work  I  ever  did  ", 
"  It's  the  only  way  to  study  botany,  I  think  ". 

Hence  the  notebook  is  a  pivotal  point  in  all  science  teaching,  and 
to  be  really  valuable  must  be  honest,  thoughtful,  painstaking,  indi- 
vidual work. 


Election  of  officers  for  the  section  then  took  place,  resulting  as 
follows : 
Chairman,  C.  W.  Hahn,  New  York 
Secretary,  Miss  M.  L.  Overacker,  Syracuse 

Section  C.    EARTH  SCIENCE 

LABORATORY  WORK  IH  PHYSICAL  GEOGRAPHY  FOR  SECONDARY  SCHOOLS 
BY  CLARA  B.  KIRCHWEY,  TEACHERS  COLLEGE,  COLUMBIA  UNIVERSITY 

The  question  is  discussed  from  the  standpoint  of  a  college  entrance 
course  rather  than  from  that  of  an  elementary  study  adapted  to  the 
earlier  years  in  the  high  school. 

The  geography  of  today  or  the  "  new  geography ''  as  it  is  called, 
burdened  by  its  inheritance  from  the  past  and  by  its  own  shortcom- 
ings, has  a  reputation  difficult  to  live  down — that  of  being  simply 
an  information  subject.  Till  very  recently  it  was  primarily  what 
its  definition  implied — a  description  of  the  earth's  surface — and 
though  we  have  passed  beyond  the  letter  of  this  definition  the  spirit 
still  persistently  lingers.  Geography  is  still  too  widely  taught  as  an 
information  subject.  The  "  six  pages  a  day  "  method  may  acquaint 
a  pupil  with  the  words  within  the  covers  of  his  textbook  but  it  will 
not  teach  him  geography  and  fortunately  will  no  longer  make  it 
possible  for  him  to  present  himself  as  a  candidate  for  college 
entrance  in  physiography. 

The  day  is  long  since  past  when  instruction  in  chemistry,  physics, 
or  biology  was  confined  to  the  printed  page.  The  instructor  in  these 
sciences  realizes  the  inadequacy  of  words  in  conveying  ideas  and  the 
need  of  investigation  on  the  part  of  the  pupil  that  he  may  arrive  at 
an  understanding  of  the  underlying  principles. 

This  attitude  is  as  essential  to  progress  in  geography  as  it  is  in 
biology.  Geography  too  is  a  science,  and  must  be  granted  the  pre- 
rogatives of  a  science.  The  subject,  correctly  handled,  has  great 
possibilities  for  mental  discipline ;  as  it  is  often  treated  these  possi- 
bilities are  so  obscured  that  they  are  visible  only  to  those  familiar 
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with  the  field.  We  can  scarcely  wonder  that  the  uninitiated  still  see 
in  geography  a  mass  of  unrelated  facts  and  refuse  to  give  credence 
to  the  argument  that  its  disciplinary  value  is  equal  to  that  of  the 
other  sciences. 

Geography  labors  under  more  or  less  of  a  disadvantage  owing 
to  the  fact  that  its  problems  are  not  such  as  can  be  analyzed  under 
the  microscope  or  studied  in  the  test  tube.  We  can  not  bring  our 
material  for  study  within  the  walls  of  the  schoolroom  nor  can  we 
go  where  we  will  in  pursuit  of  geography.  We  are  therefore  forced 
to  content  ourselves  to  some  extent  at  least,  with  the  shadow,  the 
substance  being  unattainable  and  with  the  laboratory  rather  than 
the  field  as  our  locus  operandi. 

To  the  laboratory  then,  and  to  laboratory  work  must  be  intrusted 
the  task  of  so  organizing  the  subject  that  the  process  of  accumu- 
lating information  may  be  accompanied  by  true  mental  discipline. 
When  this  is  accomplished  the  less  important  task — ^that  of  estab- 
lishing the  position  of  geography  among  the  other  sciences — will 
require  no  advocates.  Cause  and  effect  have  been  operative  in  the 
past  in  determining  the  standing  of  geography  and  may  be  depended 
on  for  the  future. 

In  order  to  make  laboratory  work  effective  an  elaborate  equip- 
ment is  not  essential  but  a  realization  of  what  may  be  accomplished 
by  this  method  is  absolutely  necessary  that  its  end  may  not  be 
defeated.  That  so  called  "  laboratory  work  "  covers  a  multitude  of 
sins  at  the  present  time  may  be  seen  by  an  examination  of  the 
laboratory  notebooks  presented  by  the  candidates  for  admission  to 
college.  Many  of  these  exercises  have  no  place  in  such  a  category. 
Class  discussions,  bearing  no  evidence  of  investigation  of  any 
description  on  the  part  of  the  student,  are  frequently  submitted. 
Exercises,  performed  by  the  teacher  and  copied  by  the  pupils  are 
also  presented,  apparently  with  no  intention  to  deceive  either  on 
the  part  of  the  instructor  or  the  student  but  rather  from  a  miscon- 
ception regarding  the  true  meaning  of  laboratory  work. 

While  the  leaders  in  the  field  are  agreed  that  there  should  be 
laboratory  work  and  that  it  should  be  disciplinary  in  character  the 
greatest  diversity  of  opinion  prevails  among  them  regarding  the 
exact  nature  of  this  work  and  the  best  mode  of  presentation.  This 
lack  of  agreement  is  made  evident  in  the  manuals  which  have  been 
published  within  the  last  few  years.  The  various  possibilities  in 
regard  to  the  choice  of  material  and  in  the  method  of  treatment 
have  not  been  weighed  that  some  common  ground  might  be  reached, 
but  each  author  has  emphasized  the  subject  or  subjects  for  which 
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he  has  some  special  preference.  The  result  is  a  collection  of  books 
no  one  of  which  should  be  used  as  a  laboratory  guide.  Till  we 
have  a  greater  unanimity  of  opinion  among^^  those  who  would 
shape  the  destiny  of  geography  we  must  not  expect  systematic,  well 
ordered  work  on  the  part  of  the  teacher  whose  traiiiinp:  has  not 
given  him  a  broad  outlook  over  the  subject  nor  can  we  expect 
unsystematized  work  to  result  in  well  disciplined  minds. 

There  is  some  excuse  for  the  fact  that  the  work  is  not  well 
apportioned  among  the  various  departments  that  constitute  physical 
geography.  The  subject,  embracing  **  The  earth  as  a  globe."  *'  The 
atmosphere,"  "The  ocean,"  "The  lands"  and  "The  distribution  of 
life"  is  much  too  extensive  a  one  to  cover  from  the  laboratory 
standpoint  or  even  with  a  sufficient  amount  of  emphasis  on  labora- 
tory work  in  the  period  of  time  usually  alloted  to  it,  i.  e.  one 
year  with  three  or  four  periods  weekly  of  perhaps  40  minutes 
each.  This  has  been  attempted  for  several  years  the  result  being 
work  too  superficial  to  be  satisfactory  to  the  instructor,  not  thorough 
enough  to  give  the  student  a  clear  understanding  of  the  subject. 
and  less  intensive  than  he  is  capable  of  performing. 

In  view  of  these  conditions  it  seems  desirable  that  some  common 
method  of  elimination  be  adopted  that  in  time  we  may  arrive  at  a 
greater  uniformity  of  treatment  and  at  more  satisfactory  results. 
The  basis  of  selection  should  naturally  be  that  of  true  educational 
value  primarily.  It  is  therefore  necessary  that  each  department 
of  geography  be  submitted  to  a  critical  examination  that  its  relative 
value  from  this  standi)oint  may  be  determined. 

The  fundamental  division  of  the  subject,  **  The  earth  as  a  globe,'* 
usually  regarded  with  equal  aversion  by  both  instructor  and  pupils, 
lends  itself  admirably  to  laboratory  treatment  and  so  taught  it  is 
seen  to  be  so  full  of  vital  problems  that  it  is  impossible  to  look 
on  it  is  a  dry  subject,  or  one  which  is  pursued  simply  to  fulfil 
a  requirement.  The  pupils  may  regard  it  as  difficult,  for  each 
point  must  be  thoroughly  grasped  before  further  progress  may 
be  made,  and  before  any  truth  becomes  a  permanent  possession 
close  thinking  and  frequently  a  considerable  power  of  visualiza- 
tion are  required.  This  is  "  hard  "  in  the  process  but  its  accom- 
plishment illumines  the  subject  as  no  amount  of  class  discussion 
or  assigned  reading  can  succeed  in  doing,  and  that  which  would 
otherwise  be  true  on  the  authority  of  the  teacher  or  the  text, 
becomes  so  to  the  understanding. 

Perhaps  the  problems  of  greatest  difficulty  in  the  treatment  of 
the  earth  as  a  globe  are  those  based  on  the  effects  of  the  revolu- 
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tion  of  the  earth  about  the  sun.  The  distribution  of  light  at 
different  seasons  and  at  different  latitudes  may  be  memorized  but 
memory  work  is  so  transparent  that  a  modification  of  the  usual  form 
of  the  problem  will  expose  it.  If  a  pupil  truly  realizes  the  combined 
effects  of  revolution  and  the  inclined  axis,  that  axis  may  be  inclined 
at  any  imaginary  angle  without  causing  confusion  to  his  mind.  If  it 
be  grasped,  not  memorized,  that  the  inclination  of  the  axis  deter- 
mines the  width  of  the  zones  he  will  not  be  at  a  loss  if  he 
be  confronted  with  an  earth  in  which  the  axis  has  an  inclination 
of  30**  or  40*  and  the  number  and  width  of  the  various  zones  are 
left  for  him  to  determine.  The  varying  lengths  of  day  and  night 
at  different  latitudes,  as  at  the  equator,  the  polar  circles  and  the 
poles,  another  problem  involving  difficulties,  when  approached  in 
the  laboratory  from  the  side  of  light  distribution  needs  little  ex- 
planation on  the  part  of  the  teacher. 

These  problems  may  be  solved  without  an  expensive  laboratory 
equipment;  a  season  apparatus  is  of  course  desirable  as  the  basis 
for  this  work.  If  this  can  not  be  secured  small  globes,  together 
with  circles  of  illumination  cut  from  paper,  will  be  found  a  good 
substitute;  indeed  this  should  be  used  even  if  the  more  elaborate 
apparatus  be  available. 

If  time  permitted  it  might  be  shown  that  it  is  possible  to  develop 
practically  this  entire  subject  in  the  laboratory  leaving  for  the  lec- 
ture or  discussion  the  summary,  amplification  and  application  of  the 
results  reached  through  individual  work. 

Another  department  well  adapted  to  laboratory  treatment  is  that 
of  "  The  atmosphere  '*  and  no  subject  should  be  more  thoroughly 
studied.  The  material  for  this  work  is  always  at  hand  furnishing  a 
field  for  investigation  that  can  not  be  surpassed. 

In  the  study  of  the  atmosphere  the  pupil  is  largely  independent 
of  the  teacher  except  for  guidance.  A  clearer  conception  of  tem- 
perature distribution  may  be  gained  from  the  study  of  isothermal 
maps  than  from  a  lecture.  The  problem  should  be  formulated  with 
care  by  the  teacher  but  the  solution  should  be  left  to  the  pupil. 
A  similar  mode  of  procedure  in  regard  to  the  distribution  of  pres- 
sure will  show  not  only  the  variation  of  pressure  over  the  world 
but  the  reason  for  that  variation  with  the  single  exception  regard- 
ing the  cause  of  low  pressure  at  the  poles. 

Familiarity  with  pressure  should  carry  with  it  ability  to  cope 
with  the  next  problem — that  of  the  various  wind  systems.  The 
pupil  should  be  required  to  sketch  the  approximate  direction  of 
the  winds  in  the  various  belts,  not  alone  in  the  fundamental  plane- 
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tary  system  but  in  that  of  the  terrestrial  as  well,  judging  of  wind 
direction  from  his  knowledge  of  the  distribution  of  pressure  and 
the  direction  of  deflection.  The  results  should  be  verified  and 
corrections  made  when  necessary.  The  study  of  the  distribution 
of  rainfall  should  be  casual  also,  the  interpretation  of  the  rainfall 
map  depending  on  the  knowledge  of  wind  direction  and  surface 
features. 

The  series  of  questions  which  follows  indicates  more  definitely 
the  mode  of  procedure  recommended  and  the  close  causal  relation- 
ship existing  among  these  various  topics.  The  problems  are  based 
on  climatic  maps  which  may  be  found  in  Longmans's  new  school 
atlas. 

Isotherms  for  January 

1  Record  the  temperature  of  the  northeastern  coast,  the  western 
coast  and  the  interior  of  North  America  along  the  parallels 
of  30,  40,  50,  60  and  66>^^ 

2  Record  the  temperature  of  the  eastern  coast,  the  western 
coast  and  the  interior  of  Eurasia  along  the  parallels  of  40, 
50,  60  and  66>^*. 

3  Compare  the  temperature  of  the  east  and  west  coastal  regions 
of  North  America ;  compare  each  coast  with  the  interior ; 
compare  the  east  and  west  coastal  regions  of  Eurasia ;  coin- 
pare  each  with  the  interior. 

4  What  is  the  trend  of  the  isotherms  in  the  interior  of  these? 
continents?  Over  the  adjacent  oceans?  Suggest  the  reason 
for  their  irregularity. 

5  Where  is  the  coldest  land  area  found?  What  is  its  tem- 
perature? Where  is  the  warmest  land  area  found?  Record 
its  temperature. 

6  Compare  the  trend  of  the  isotherms  in  the  northern  and 
southern  hemispheres.     Explain. 

7  On  an  outline  map  of  the  world  indicate  the  position  of  the 
heat  equator. 

After  a  similar  study  of  the  distribution  of  temperature 
over  the  world  for  July  followed  by  that  of  the  yearly  aver- 
age, the  distribution  of  pressure  is  noted. 

Isobars  for  January 

I  Locate  tlie  equatorial  low  pressure  belt.  What  is  the  aver- 
age temperature  of  this  area?  (See  isothermal  map  for 
January.)  Where  is  pressure  lowest  in  the  belt?  What  is 
the  temperature  of  these  areas  ? 
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2  Locate  the  barometric  equator.  Compare  its  position  with 
that  of  the  January  heat  equator. 

3  Locate  the  north  tropical  belt  of  high  pressure.  Describe 
the  temperature  of  this  belt.  Where  is  pressure  highest? 
What  is  the  temperature  of  this  area  ? 

4  Compare  the  south  tropical  high  pressure  belt  in  extent 
and  continuity  with  the  north  tropical.     Explain. 

5  Describe  the  pressure  about  the  poles. 

After  a  similar  study  of  the  distribution  of  pressure  for  July 
and  for  the  year  the  pupils  should  state  what  relationship  they  have 
discovered  between  temperature  and  pressure  and  what  exception 
to  this  relationship  apparently  exists.  This  exception,  low  pres- 
sure at  the  poles,  must  be  explained  as  the  cause  can  not  be  dis- 
covered in  the  laboratory. 

The  study  of  pressure  is  immediately  followed  by  that  of  the 
wind  systems. 

Winds 

Planetary,  Draw  a  circle  representing  the  earth.  From  your 
knowledge  of  the  average  distribution  of  pressure  over  the  world 
for  the  year  and  of  the  law  of  deflection  show  the  approximate 
direction  of  the  winds. 

Verify  from  consultation  of  wind  chart  and  correct  errors. 

Terrestrial.  Construct  two  diagrams  showing  the  effect  of  the 
*  migration  of  the  heat  equator  on  the  planetary  wind  system. 

(Diagrams  should . represent  the  distribution  of  winds  for  Janu- 
ary and  for  July.) 

Mottsoons.  Draw  two  outline  maps  of  India.  In  each  case  repre- 
sent the  mathematical  equator.  On  one  map  represent  the  heat 
equator  for  January  and  the  consequent  distribution  of  winds  for 
the  same  month.  On  the  second  map  represent  the  heat  .equator 
and  winds  for  July.    Verify  as  before  and  correct  errors. 

Rainfall 

1  Account  for  the  amount  of  precipitation  in  regions  of 
greatest  and  least  rainfall. 

(Consult  map  of  winds  and  physical  maps  as  well  as  rain- 
fall maps.) 

2  Compare  the  extent  of  desert  regions  of  the  eastern  and 
western  hemispheres.     Explain. 
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3  Locate  the  great  trade  wind  deserts. 

4  Explain  the  distribution  of  rainfall  along  the  western  coast 
of  South  America. 

5  Compare  the  amount  of  rainfall  east  and  west  of  the  looth 
meridian  west  of  Greenwich.  How  have  life  conditions  in 
this  section  been  influenced  bv  the  amount  of  rainfall? 

6  State  the  amount  of  rainfall  in  the  Great  Basin  region  of 
the  United  States.  What  influence  has  the  light  rainfall 
had  on  the  drainage  of  this  section  ? 

These  exercises  have  been  formulated  to  show  the  causal  relation- 
ship existing  between  temperature  and  pressure,  pressure  and  winds, 
winds  and  rainfall.  They  are  typical  however,  not  only  of  the 
work  on  the  atmosphere  but  also  of  that  of  the  other  depart- 
ments of  the  subject,  to  the  extent  that  they  emphasize  causes  and 
consequences. 

Neither  department  of  geography  which  has  been  considered 
has  held  as  prominent  a  place  in  secondary  school  education  as 
has  that  of  '*  The  lands."  We  are  told  that  this  topic  should  be 
emphasized  for  the  land  is  the  home  of  man  and  pupils  must  there- 
fore be  made  familiar  with  it. 

If  this  subject  be  examined  from  the  standpoint  of  its  educa- 
tional value  we  may  not  feel  so  confident  that  it  is  entitled  to 
as  much  attention  as  it  has  received  in  the  past.  The  field  is  so 
broad  a  one,  and  is  so  detailed  that  to  approach  it  through  the 
laboratory  is  somewhat  appalling  unless  the  time  devoted  to  geog- 
raphy be  greatly  extended.  Moreover,  the  laboratory  sccnis  to 
fail  us  here  to  some  extent  for,  instead  of  furnishing  a  field  for 
the  interpretation  of  the  most  difficult  problems  these  nuist  be 
reserved  for  the  lecture.  The  simpler  problems,  such  as  the 
characteristic  surface  features  of  a  plain,  a  plateau,  a  mountain  etc. 
may  be  studied  with  profit,  also  the  various  stages  of  develop- 
ment of  these  land  forms.  Only  a  comparatively  small  portion 
however,  of  all  that  our  texts  usually  require  can  be  taught  in 
the  laboratory.  For  example,  the  high  school  pupil  is  supposed 
to  be  familiar  not  only  with  the  characteristics  of  plains  in 
general,  but  with  the  divisions  and  subdivisions  of  plains.  lie 
must  know  not  only  coastal,  alluvial  and  lake  plains  but  the 
characteristics  of  narrow,  broad,  belted,  belted  inland  and  embayed 
coastal  plains.  The  distinguishing  features  of  all  of  these  various 
divisions  and  subdivisions  can  not  be  arrived  at  successfully 
through  the  laboratory.     It  is  difficult  to  see  how  a  pupil  could 
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determine  the  development  and  the  characteristics  of  a  belted 
plain  from  map  study.  In  considering  the  various  classes  of  moun- 
tains similar  difficulties  are  met  with.  The  attempt  to  analyze 
the  various  forms  from  map  study  is  unsatisfactory  for  in  most 
instances  these  forms  are  so  modified  that  their  characteristic  fea- 
tures are  obscured. 

These  same  conditions  exist  to  a  sufficient  degree  in  the  various 
topics  that  must  be  considered  to  render  laboratory  work  as  the 
basis  for  class  work  practically  impossible.  Moreover  the  amount 
of  detail  necessary  for  the  appreciation  of  many  of  these  subjects 
is  so  great  that  it  seems  almost  necessary  for  the  textbook  or 
for  oral  instruction  to  lead  rather  than  for  the  laboratory.  The 
chief  function  of  laboratory  work  must  therefore  be  that  of  illus- 
tration wherever  it  is  possible  to  clarify  a  subject  through  the 
study  of  maps,  models  or  photographs,  or  to  summarize  some 
portion  of  class  work. 

There  is  a  distinct  mental  relaxation  on  the  part  of  the  pupils 
when  land  forms  are  reached.  The  weaker  student  who  has 
found  the  preceding  work  beyond  him,  or  practically  so,  is  almost 
invariably  able  to  cope  with  this  department  without  great  effort. 
The  reason  for  this  is  apparent.  The  subject-matter  though 
voluminous  is  not  difficult.  The  method  of  work,  enforced  by 
the  nature  of  the  subject,  demands  much  less  of  the  pupil,  the 
close,  sustained  thinking  which  the  previous  work  has  required 
being  no. longer  necessary,  so  small  a  portion  of  the  work  being 
really  independent  investigation. 

In  view  of  the  fact  that  it  is  an  impossibility  to  cover  satisfac- 
torily the  entire  course  of  physical  geography  as  outlined  for 
secondary  schools  by  the  leaders  in  the  field,  it  would  certainly 
seem  advisable  to  cut  down  the  requirements  on  land  forms  de- 
cidedly for  the  reasons  mentioned.  If  much  of  this  subject  were 
reserved  for  college  and  were  studied  after  the  student  had  some 
knowledge  of  geology  that  the  relation  between  structure  and  sur- 
face might  be  emphasized  its  disciplinary  value  would  be  greatly 
increased. 

It  is  therefore  recommended  that  secondary  work  on  land  forms 
be  confined  to  the  larger  features  leaving  for  more  advanced  study 
the  careful  analysis  of  these  various  forms,  i.  e.  the  various 
classes  of  plains  and  their  development  should  be  studied,  but 
not  the  subdivisions  based  on  structure,  as  narrow,  broad,  and 
belted  coastal  plains;  mountains  and  their  development  but  not 
block,   folded,  domed  and  massive  mountains;  plateaus  and  vol- 


ig04]  SECTION   MEETINGS — SECTION    C  95 

canoes  together  with  their  development  but  not  the  subdivisions 
of  these  forms.  The  two  classes  of  shore  lines  should  be  empha- 
sized owing  to  the  strong  influence  which  they  exert  on  the  de- 
velopment of  human  life.  Many  other  topics  belonging  to  the 
lands  should  be  subjected  to  the  same  process  of  reduction.  Rivers, 
for  example,  should  be  studied  as  young,  mature  and  old  while 
their  classification  as  consequent,  subsequent,  obsequent,  ante- 
cedent, superimposed,  engrafted,  dismembered  etc.  should  be 
reserved  for  the  college.  By  thus  limiting  the  field  an  opportu- 
nity for  better  training  would  be  afforded,  for  the  subjects  chosen 
might  then  be  approc^:hed  through  the  laboratory,  time  for  investi- 
gation being  adequate  or  approximately  so,  and  the  subjects  being 
of  a  nature  to  admit  of  laboratory  treatment. 

The  next  department  of  geography  for  consideration,  "  The 
ocean,"  has  never  held  an  important  position  in  the  course  from 
the  standpoint  of  the  time  devoted  to  it.  Many  of  the  problems 
to  be  considered  however  can  with  advantage  be  presented  in 
the  laboratory  the  subject  affording  therefore  an  opportunity  for 
some  independent  work  that  is  valuable.  The  omission  of  two  or 
three  problems  that  must  be  largely  descriptive  on  the  part  of 
the  instructor,  as  that  of  the  movement  of  water  particles  in  a 
wave,  or  the  detailed  and  involved  explanation  of  tides,  would 
certainly  be  no  detriment  to  the  course,  and  would  afford  an  oppor- 
tunity for  the  study  of  topics  more  valuable  to  secondary  pupils, 
as  those  relating  to  the  relationship  between  ocean  temperatures 
and  the  movement  of  ocean  waters,  the  dependence  of  the  direc- 
tion of  ocean  currents  on  the  prevailing  winds,  etc. 

The  final  department  left  for  discussion  is  that  of  *'  The  dis- 
tribution of  life."  If  the  work  has  been  well  done  throughout, 
life  relations  have  been  constantly  emphasized.  The  response  of 
life  to  its  environment,  however,  whether  it  be  water,  land  or 
atmosphere,  should  be  studied  when  that  environment  is  studied; 
i.  e.  when  climate  is  considered  its  effects  on  life  should  be 
traced;  when  seashores  are  considered  the  influence  of  shore  lines 
on  the  development  of  peoples  naturally  follows.  If  life  rela- 
tions be  studied  in  connection  with  each  topic  considered  through- 
out the  work  on  "  The  earth  as  a  globe,"  "  The  atmosphere/* 
"  The  lands  "  and  "  The  ocean/'  it  will  be  found  unnecessary  to  treat 
it  as  a  separate  department  to  be  discussed  after  the  completion 
of  the  study  of  the  physical  environment,  as  is  customary. 

Moreover,  this  department  of  physical  geography  is  naturally 
impossible  from  the  standpoint  of  the  laboratory;  and  while  the 
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argument  is  not  advanced  that  no  mental  discipline  is  involved  in 
the  pursuit  of  such  a  subject,  the  claim  is  made  that  less  disci- 
pline results  than  where  independent  thought  work  is  absolutely 
required. 

Geography  taught  by  the  laboratory  method  must  necessarily 
be  stripped  of  much  that  is  generally  thought  to  be  its  most  in- 
teresting side.  If  this  were  true  it  might  still  be  worth  the 
sacrifice.  That  the  opinion  is  erroneous  will  be  asserted  by  those 
who  have  investigated  and  fairly  tested  this  method.  The  process 
of  solving  a  problem  for  which  there  is  a  sufficient  motive  is  always 
interesting  to  every  active  minded  boy  or  girl. 

The  laboratory  method,  moreover,  is  disciplinary  in  its  character, 
affording  opportunity  for  pupils  "  to  proceed  by  observation  and 
experiment,  by  guarded  hypotheses  and  careful  verification,  from 
the  known  to  the  unknown,  on  the  well  founded  assumption  of 
the  uniformity  of  nature." 

A  student  can  not  pursue  a  subject  in  this  manner  without  gain- 
ing a  large  fund  of  information  which  has  some  value.  His  chief 
gain,  however,  lies  in  the  attitude  of  mind  which  must  follow 
the  constant  weighing  of  causes  and  consequences,  in  the  inde- 
pendence which  this  work  promotes  and  in  the  power  which  re- 
sults from  the  successful  accomplishment  of  a  task  and  the 
immediate  application  of  the  principle  deduced  to  the  interpreta- 
tion of  new  problems. 

And  lastly,  geography  taught  by  this  method  will  make  for 
itself  a  place  among  those  established  sciences  whose  aim  is  not 
information  primarily  but  an  attitude  of  mind  which  the  study 
of  a  science  according  to  the  methods  of  science  alone  can  give. 

PHYSIOGRAPHY  IN  THE  MORRIS  HIGH  SCHOOL,  NEW 

YORK  CITY 

BY    WILLIAM    THOMAS    MOREY 

The  Morris  High  School  was  organized  in  1897  as  the  only 
high  school  for  boys  and  girls  in  the  old  New  York  city.  It  is 
the  only  high  school  in  that  part  of  the  city  north  of  the  Harlem 
river.  The  department  of  physiography  was  organized  by  Mr 
Ezra  W.  Sampson  and  equipped  with  the  best  of  the  time.  The 
department  was  always  generously  dealt  with  by  Dr  Edward  J. 
Goodwin,  who  as  principal  took  more  interest  in  this  branch  of 
science  than  is  usual. 
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When  I  began  work  in  the  department  I  was  not  hampered  by 
directions.  I  was  g^ven  to  understand  that  inasmuch  as  those 
electing  it  at  that  time  were  third  year  pupils  using  it  to  prepare 
them  to  enter  the  normal  college,  or  fourth  year  pupils  p:oing 
to  training  school,  and  that  inasmuch  as  their  admission  depended 
on  a  written  examination,  it  was  my  duty  to  prepare  them  for 
their  examinations. 

There  being  no  fixed  requirements  as  to  exercises,  many  experi- 
ments were  tried  at  various  times.  Our  problems  of  excursions, 
work  at  the  American  Museum  of  Natural  History,  Aquarium, 
Weather  Bureau  etc.  are  of  local  interest. 

With  a  few  classes  efforts  have  been  made  to  work  up  the 
physiography  of  New  York  city  and  vicinity  from  old  and  periodical 
literature,  but  more  of  this  under: 

Supplementary  reading.  My  aim  along  this  line  is  to  have  all 
pupils  study  as  many  as  possible  of  the  following,  as  preliminary 
to,  or  preparatory  for  their  special  topics  in  the  library : 

The  Brook  and  a  Handful  of  Soil.     Cornell   Nature  Study 

Quarterly,  nos.  2  and  5. 
Hudson  River  and  Palisades.     In  N.  Y.  News-letter,  N.  Y. 

Life  Insurance  Co. 
Tarr's  Physical  Geography  of  New  York  State. 
New  York  City  and  Vicinity.    U.  $.  Geol.  1^'olio  83. 
Powell's   Physiographic   Processes,    Features  and   Regions  of 

the  United  States. 

Library  work.  I  have  had  about  150  of  our  physiography  ref- 
erence library  books  used  by  pupils  in  investigating  particular 
topics.  As  a  result  I  have  a  list  of  some  40  or  50  profitably  usable 
reference  books,  and  another  list  of  topics,  which  have  been  in- 
vestigated. The  list  of  topics  with  appropriate  references  have 
been  asked  for  by  the  Journal  of  Gco^^raphy  for  publication  in  the 
early  part  of  1905. 

List  of  satisfactory  reference  books^ 

Avebury.    Scenery  of  England ;  of  Switzerland. 

Ball.    Ice  Age. 

Bonney.     Volcanoes. 

Brigham.    Geographical  Influences. 

Bureau  of  American  Republics.     Handbooks. 

Chamberlain  and  Salisbury.    Geolog}'. 


'List  referred  to  but  not  read  in  meeting. 
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Croll.     Climate  and  Time. 

Crosby.    Common  Minerals  and  Rocks. 

Dana.     Manual  of  Geology. 

Davis.    Meteorology. 

Diller.     Educational  Series  of  Rocks. 

Dodge.     Readings  in  Physical  Geography. 

Dryer.     Studies  in  Indiana  Geography. 

Geike.    Scenery  of  Scotland. 

Geike.     Earth  Sculpture. 

Gratacap.    Geology  of  New  York  City. 

Harrington.    About  the  Weather. 

Heilprin.     Mt  Pelee. 

Hickson.    Fauna  of  Deep  Sea,  Story  of  Life  in  Sea. 

Hogarth.    The  Nearer  East. 

Huxley.     Physiography. 

Kemp.    Handbook  of  Rocks. 

LeConte.    Geology. 

Mill.     International  Geography. 

Muir.    Scientific  Study  of  Scenery. 

N.  J.  Geol.  Sur. — An.  Rep't.    Final  reports  specially  v.  5  [free]. 

N.  Y.  Geol.  Sur.  Rep'ts.    Geology,  1842-43. 

N.  Y.  State  Mus.  Bui.   10,  15,  17,  19,  30,  35,  42,  45,  48,  56, 

58  etc. 
Partsch.    Central  Europe. 

Physiography  of  U.  S.  [Monographs  separate]. 
Romanes.     Scientific  Evidences  of  Organic  Evolution. 
Russell.    The  Glaciers  of  North  America,  The  Lakes,  The  Rivers, 

The  Volcanoes. 
Semple.     American  History  and  its  Geographical  Conditions. 
Shaler.    First  Book  in  Geology,  Sea  and  Land,  Nature  and  Man, 

etc.  specially  in  U.  S.  Geol.  Sur.  An.  Rep'ts. 
Smithsonian  Reports.     Separate  reprints  in  pamphlet  form. 
Suess.    Face  of  the  Earth. 
Tarr.    Physical  Geography  of  New  York  State. 

Economic  Geology. 

Tyndall.    Forms  of  Water ;  Glaciers  of  Alps ;  Hours  of  Exercise. 
U.  S.  Geol.  Sur.    Annual  reports  and  selected  monographs  and 

bulletins  [free].    For  lists  and  bibliography  order  bulletins  127, 

177,  and  188. 
Wallace.     Island  Life;   Tropical  Nature. 
Ward.    Exercises  in  Meteorology. 
Whitbeck.    Geography  of  New  York  State. 
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Winchell.    World  Life. 

Woodworth.    Pleistocene  Geology  of  Nassau  Co.  and  Borough  of 

Queens.    N.  Y.  State  Mus.  Bui.  48.    Several  copies. 
Wright.    Ice  Age  of  North  America. 

Visual  instruction.  We  are  just  now  getting  into  the  use  of  our 
rich  store  of  lantern  slides.  The  basis  of  our  collection  is  the  126 
slides  selected  for  the  Cambridge  [Mass.]  schools  by  Prof.  W.  M. 
Davis,  whose  textbook  we  use.  To  this  about  100  were  added, 
while  Mr  Arthur  T.  Seymour  was  in  our  school,  from  the  Cornell 
slides  of  Prof.  R.  S.  Tarr.  Within  the  last  year  325  colored  slides 
were  selected  from  the  30  lists  and  over  2000  slides  of  the  world 
famous  **  Bickmore  slides ''  for  the  illustrated  lectures  delivered 
In-  Prof.  Albert  S.  Bickmore  at  the  Museum  of  Natural  History 
under  the  auspices  of  the  State  Department  of  Public  Instruction. 
Under  proper  conditions  the  slides  and  a  lantern  can  be  obtained 
temporarily  from  the  same  department.  This  is  a  matter  that 
should  be  investigated  by  every  physiography  teacher  in  the  public 
schools  of  the  Empire  State. 

Syllabus.  As  a  result  of  the  urging  of  the  teachers  of  physiog- 
raphy in  the  New  York  city  high  schools  the  Board  of  Superin- 
tendents adopted  last  spring  a  syllabus  which  meets  the  College 
Entrance  Examination  Board  requirements  as  to  40  counts  for 
individual  laboratory  and  field  work,  inserts  a  lar^rer  list  from  which 
to  choose  exercises,  and  gives  as  is  necessary  for  our  10  city  high 
schools  a  more  detailed  outline.  This  syllabus  states  that  the  pupils 
preparation  should  include: 

1  The  study  of  a  standard  textbook,  for  the  purpose  of  gain- 
ing a  knowledge  of  the  essential  principles  and  facts  of  physical 
geography. 

2  Individual  laboratory  and  field  work  to  the  amount  of  at 
least  40  counts,  selected  from  a  list  not  essentially  different  from 
the  accompanying  list. 

3  Instruction  by  lecture  table  demonstartions.  and  lectures  illus- 
trated by  stereopticon  views. 

4  Collection  and  study  of  pictures  illustrating  the  various  phases 
of  the  subject. 

The  notebook  will  coiuit  for  20%  of  the  grade  in  physiography. 

Place  in  course  of  study.  Formerly  physiography  was  required 
in  third  year;  now  it  is  an  elective  in  the  fourth  year.  It  has 
four  periods  a  week  allotted  to  it.  The  high  school  principals  to 
whom  the  syllabus  was  submitted  before  its  adoption,  struck  out 
the  suggestion   that  it  have  three  prepared  periods   and   an   un- 
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prepared  double  laboratory  period  per  week,  on  the  ground  that 
the  course  of  study  gave  it  but  four  periods  a  week.  In  our 
school  we  have  tried  to  live  up  to  the  letter  of  the  course  of  study. 

Exercises.  At  the  request  of  Dr  Goodwin,  I  prepared,  and 
submitted  to  him  Dec.  i8,  1901  a  list  of  in  exercises  in  phy- 
siography, of  which  about  51  had  been  done  wholly  or  in  part  by 
the  pupils.  This  list  was  revised  in  fall  of  1903  and  reduced  to 
some  55  laboratory  exercises  and  20  field  work  exercises.  I  shall 
describe  some  that,  so  far  as  I  know,  are  elsewhere  not  done  or 
are  done  differently. 

Inasmuch  as  we  get  about  one  laboratory  period  a  week,  in 
place  of  the  double  period  with  tliree  prepared  lessons  a  week, 
obtaining  in  at  least  one  of  our  city  high  schools,  the  exercises 
in  the  Morris  have  differed  in  character  somewhat  from  those 
where  it  is  not  so  necessary  to  finish,  or  to  complete  an  integral 
part  of,  an  exercise  in  one  period,  say  of  43  minutes.  Some  of 
our  exercises  are  planned  to  be  divisible  at  several  places,  as  in 
the  study  of  contours. 

To  learn  to  make  and  to  use  contour  topographic  maps. 

a  To  make  contours  of  a  mountam-shaped  stone,  by  pouring 
in  successively  say  Yz  inch  of  water. 

b  To  determine  hights  on  contour  maps,  specially  of  places 
not  on  contours. 

c  To  draw  contours  when  hights  are  plotted. 

d  To  make  vertical  sections  from  contour  maps  (a)  above  have 
pupil  draw  side  view  to  exact  scale,  for  use  as  a  test  in  d. 

e  To  make  contours  from  vertical  sections,  e.  g.  from  views  of 
Vesuvius  from  n.,  n.  w.,  w.,  and  s.  w. 

It  is  not  pretended  that  all  of  the  above  or  any  part  of  it  must 
necessarily  be  done  to  understand  and  to  use  contour  maps.  Some 
pupils  walk  before  they  creep. 

Maps.  While  I  admit  that  map-making  may  easily  be  carried 
to  excess,  and  that  it  is  not  the  best  method  of  developing  power, 
1  do  believe  that  three  maps  I  have  had  practically  every  one  of 
my  pupils  make  are  worthy  of  credit  towards  the  40  counts — 
(i)  Physiographic  regions  of  the  United  States,  after  Powell; 
(2)  Physiographic  regions  of  New  York  State  after  Tarr;  (3)  Phy- 
siographic regions  of  our  vicinity,  New  York  city;  Many  of  my 
pupils  have  made  maps  of  river  partings  and  systems  of  the  United 
States  and  of  New  York. 

Effects  of  rotation  on  currents  (Ferrel's  Law)  taught  by  first  hav- 
ing pupil  at  his  home  by  means  of  specific  directions  pour  water 
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on  a  rotating  umbrella,  noting,  drawing,  and  writing  up  the  effects. 
Afterwards  in  the  laboratory,  water  may  be  poured  on  the  rotating 
slated  globe. 

The  length  of  the  longest  day,  shortest  day,  and  time  of  sunrise 
thereiinth  are  worked  out  by  means  of  protractor,  ruler  and  compass. 

Length  of  a  degree  of  longitude  at  any  latitude  by  means  of  com- 
pass, ruler,  scale  and  protractor. 

Study  of  the  moon  and  its  phases.  Record  of  observations  with 
date,  relative  positions,  and  shape,  and  plotting  of  various  obser- 
vations. 

Tides  for  a  month.  Plotted,  studied,  and  variations  explained,  re- 
ferred to. 

How  a  vessel  enters  New  York  harbor,  references  given. 

Snow  and  snow  drifts.  Sample  of  work  done  by  best  pupil  on 
drifts  in  school  yard,  with  explanations,  passed  around. 

Scale  of  hardness.  A  convenient  way  of  performing  and  record- 
ing this  exercise. 

Geyser  action  may  be  illustrated  by  using  a  long  piece  of  gas 
pipe  etc. 

Brief  explanations  without  the  sketches  would,  for  most  of  the 
preceding,  prove  unsatisfactory  and  detailed  explanations  would 
prolong  this  article  unduly.  The  author  hopes  to  publish  soon  and 
in  shape  to  be  put  into  the  hands  of  the  pupil,  detailed  directions 
for  all  of  his  laboratory  and  field  work  in  physiography. 

PHYSIOGRAPHY  A  LABORATORY  SCIENCE 

BY  W.  W.  CLENDENIN,  WADLKIGTI   HIGH  SCIl(X)L,  NKW  YORK  CITY 

[Abstract] 

All  interested  in  the  better  teaching  of  physiography  realize  the 
necessity  for  making  it  a  laboratory  science.  There  is  no  disposi- 
tion among  teachers  of  the  other  physical  and  the  biologic  sciences 
to  return  to  the  nonlaboratory  method. 

The  obstacles  encountered  by  the  other  sciences  in  passing  to  tlic 
laboratory  basis  present  themselves  in  the  way  of  this  latest  candi- 
date for  better  recognition.  Some  of  these  arc  the  indisi>osition  to 
make  radical  changes,  both  anion"  those  responsible  for  curricula 
and  those  teachers  of  the  subject  not  specially  trained  in  it:  the 
added  expense  of  laboratory  equipment :  the  difficulty  of  arrangimj 
a  program  to  include  laboratory  work,  and  the  lack  of  suitably 
trained  teachers. 
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But  as  the  fight  was  won  for  the  other  sciences,  so  may  it  be  won 
for  physiography,  if  those  engaged  in  it  are  persistent  in  their  de- 
mands. A  most  valuable  aid  will  be  the  acceptance  by  colleges 
of  physiography,  when  properly  taught  in  a  laboratory  way.  as  an 
entrance  requirement. 

A  few  peculiar  hindrances  to  putting  physiography  on  a  laboratory 
basis  need  consideration. 

T  Lack  of  agreement  as  to  what  a  course  in  physiography  shall 
embrace.  The  American  plan  of  treating  physiography  as  an  earth 
science  seems  best.  Though  not  properly  considered  a  distinct 
science,  yet  a  very  definite  composite  of  other  sciences,  specially 
astronomy,  meteorology',  oceanography,  and  physical  and  dynamic 
geology,  each  contributing  a  necessary  part  to  the  understanding 
of  the  development  of  the  earth  and  its  relation  to  life. 

Only  so  nuich  of  the  biologic  and  other  physical  sciences  should 
be  included  as  is  necessary  to  make  this  development  and  relation 
clear. 

More  consideration  should  be  given  the  study  of  the  air  than  is 
given  in  any  of  our  texts  on  physiography.  No  other  part  of  the 
subject  can  be  so  universally  and  uniformly  presented  from  the 
standpoint  of  everyday,  practical  interest,  and  with  a  larger  basis 
of  observation  and  experience  on  the  part  of  the  scholar. 

2  Uncertainty  as  to  the  position  of  physiography  in  the  second- 
ary school  course,  because  it  appeals  so  strongly  to  the  common, 
everyday  experiences  of  every  scholar  many  claim  for  it  a  place 
in  the  first  two  years  of  the  course,  before  the  study  of  physics 
and  chemistry.  Flut  inasnuich  as  it  must  suffice  for  most  scholars 
for  their  entire  training  in  earth  .science,  and  since  in  its  laboratory 
phase  it  deals  so  largely  with  questions  of  a  quantitative  character, 
it  would  seem  preferable  to  have  it  come  in  the  last  two  years,  if 
possible  after  physics  and  chemistry. 

3  The  difficulty  of  fitting  laboratory  and  field  work  into  program. 
.\s  a  rule,  one  double  laboratory  period  is  to  be  preferred  to  two  sin- 
gle periods,  and  when  possible  this  should  be  placed  at  the  end  of  the 
school  day  to  facilitate  field  work.  The  double  period  aflFords  better 
opportunity  for  serious  consideration  and  interpretation  of  results, 
thus  robbing  the  laboratory  work  of  its  too  mechanical  character. 

In  order  to  secure  satisfactory  results  from  field  work,  everv 
scholar  should  be  fully  instructed  beforehand  as  to  what  he  is  ex- 
pected to  look  fr)r,  and  should  be  required  to  make  an  early  report 
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on  his  field  excursion.  Without  the  direction  many  important  things 
will  pass  unobserved,  and  without  the  report  the  excursion  is  apt 
to  degenerate  into  a  holiday  picnic. 

Occasional  full  day,  voluntary  excursions  on  other  than  school 
days,  are  pleasant  and  profitable,  chiefly  for  the  opportunity  they 
afford  of  broadening  the  scholar's  horizon,  and  serving  as  appetizers 
for  the  work  of  the  subject. 

The  character  of  the  field  work  must  be  determined  by  the  environ- 
ment  of  the  school,  though  out-of-door  exercises  on  the  air  may 
be  undertaken  anvwhere. 

4  The  lack  of  a  sufficient  laborati^ry  guide.  This  is  at  present 
a  serious  handicap:  but  good  guides  will  be  forthcoming  as  soon 
as  the  demand  for  them  really  exists. 

All  teachers  of  physiography  arc  urged  to  use  their  best  efforts 
to  secure  for  physiography  an  equal  place  among  the  secondary 
school  sciences:  and  no  more  effective  means  are  at  hand  than  to 
make  it  a  laboratory  science. 

Two  laboratory  exercises,  **  Making  a  modified  Mercator's  map  " 
and  '*  The  determination  of  the  length  of  the  day  by  use  of  a  globe 
and  daylight  circle  '*,  were  explained. 

SOME  CONTRTiaTJOXS   TO   LAP.ORATORY   PHYSI- 
OGRAPHY 

IIV    WILLIAM    F.    LA.\<;W()RTHV.    (  ()L(;.\TK    ACADKMY.    HAMILTON 

Such  a  conference  of  teachers  as  this  here  assembled  seems  timely. 
The  educational  world  has  been  slow  in  recognizing  the  importance 
and  practicability  of  laboratory  work  in  physiography.  At  la.st  the 
time  seems  at  hand  for  its  general  introduction.  Many  and  perhaps 
most  educators  will  agree  that  as  much  attention  should  be  given 
to  laboratory  work  in  this  subject  as  in  physics  or  chemistry. 

I  have  been  asked  to  describe  two  or  three  exercises  which  I  have 
planned  or  have  found  specially  valuable  with  my  classes.  I  do  not 
feel  that  I  could  do  this  hcli)fnlly  without  some  general  suggestions 
as  to  laborator\'  work. 

In  the  first  place,  it  seems  wisest  to  use  both  laboratory  and  field 
exercises  in  connection  with  a  good  textbook.  The  observations 
in  the  field  make  clear  manv  facts  otherwise  onlv  indi.stinctlv  under- 
Stood,  and  develop  an  intelligent  interest  in  nature.  Work  in  the 
field  should  proceed  side  by  side  with  laboratory  work. 

Tlie  laboratory  exercises  should  be  distributed  as  generally  as 
I)ossible  over  the  different  parts  of  the  subject.     Equipment  with 
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topographic  maps  and  all  that  is  necessary  to  carry  on  work  with 
them  is  very  easily  and  economically  provided.  Probably  this  fact, 
as  well  as  the  importance  of  the  work  itself,  will  make  such  work 
very  prominent  in  any  laboratory  course.  In  our  own  State  these 
maps  are  coming  from  the  survey  with  great  rapidity  and  make 
work  on  the  home  map  possible  in  an  increasingly  large  number 
of  localities.  I  find  it  a  good  plan  to  begin  work  on  maps  with  a 
comparison  of  different  ways  of  showing  relief  and  attempt  to  bring 
out  as  clearly  as  possible  the  advantages  of  the  contour  map.  With 
the  topographic  map  of  our  locality  before  the  class,  definite  ques- 
tions are  put  as  to  scale,  contour  interval,  features  shown  by  brown, 
black,  and  blue  ink  etc.  This  is  followed  by  a  change  of  a  part 
of  the  map  to  a  hachure  map.  Students  find  thJs  hard  because  of 
a  failure  to  understand  hachure  maps.  One  or  two  profiles  are  then 
constructed  across  our  village,  taking  pains  not  to  exaggerate  the 
vertical  scale  too  much.  These  profiles  cover  territory  which  stu- 
dents go  over  in  the  field  with  map  in  hand.  Various  features 
revealed  by  profile  are  then  discussed.  For  instance,  the  student's 
attention  is  called  to  the  fact  that  the  valley  in  which  Hamilton  is 
situated  is  an  open  mature  valley.  Our  profile,  however,  crosses 
two  branch  valleys  which  are  young  and  one  which  is  fairly  well 
developed.  Another  feature  emphasized  is  the  rounded  summits 
of  the  hills ;  with  causes.  Other  exercises  on  the  home  map  follow 
till  the  student  becomes  familiar  with  its  details  as  seen  in  field  and 
represented  on  map.  The  student  is  then  ready  for  the  study  of 
other  maps,  and  this  work  has  been  made  more  easy  and  tangible. 

So  much  improvement  has  been  made  in  training  pupils  in  draw- 
ing and  map-making  that  we  find  it  possible  to  require  much  work 
of  this  kind.  I  prefer  it  to  using  outline  maps  already  prepared. 
Of  course,  these  maps  lack  accuracy  of  detail  as  compared  with 
printed  outline  maps  and  consume  much  time  in  construction,  but 
the  knowledge  of  one  doing  the  work  seems  to  be  increased  much 
faster. 

The  following  are  some  of  the  exercises  which  I  give  my  classes 
after  they  are  fairly  well  advanced.  Each  of  these  exercises  requires 
two  50  minute  periods  for  its  completion.  The  first  is  an  exercise 
on  the  "  River  basins  and  divides  of  New  York  State."' 

I  Construct  outline  map  of  New  York  State  and  trace  divide 
separating  St  Lawrence,  Hudson,  Delaware,  Susquehanna,  and  Mis- 
sissippi drainage. 

J  With  crayons  color  .^t  Lawrence  basin  blue,  Hudson  red,  Dela- 
ware blue.  Susquehanna  yellow  and  Mississippi  red. 
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3  a  What  is  the  highest  elevation  in  the  State  ? 
b  Is  New  York  a  high  upland? 

c  Is  the  fact  of  the  wide  dispersion  of  its  waters  unusual  ? 

4  a  Near  what  divide  do  we  live? 

b  What  is  its  elevation  in  our  own  valley  ? 

5  a  What  is  the  average  slope  from  source  of  Oriskany  creek  to 

where  it  empties  into  the  Mohawk? 
b  For  whole  distance  from  Bounkville  to  tide  water? 

6  a  What  is  the  average  grade  in  our  valley  from  divide  to 

Binghamton  ? 
b  From  divide  to  Chesapeake  bay  ? 

7  a  What  is  the  result  of  this  condition? 

b  Do  you  see  any  evidence  of  this  on  Morrisville  sheet  ? 

The  next  exercise  deals  with  the  '*  Temperature  and  precipitation 
of  New  York  State." 

1  From  charts  in  annual  reports  of  New  York  State  Weather 
Bureau  and  the  New  York  section  of  the  climate  and  crop  service 
of  the  Weather  Bureau  for  past  lo  years  determine  average  annual 
temperature  and  rainfall  at  Hamilton.     Arrange  data  in  table. 

2  Why  do  isotherms  bend  to  the  north  in  the  Hudson  valley? 

3  How  much  lower  is  the  average  annual  temperature  in  the 
Adirondacks  than  in  the  St  Lawrence  valley  ?    Account  for  this. 

4  Where  is  the  highest  average  temperature  in  the  State  found? 
Explain. 

5  How  does  the  average  rainfall  in  the  Adirondacks  compare  with 
that  at  the  east  end  of  Lake  Ontario  ?    Explain. 

6  In  what  parts  of  the  State  is  the  heaviest  precipitation  found  ? 
Explain. 

The  last  exercise  is  a  **  Study  of  the  Cucanionga,  Cal.  map." 

1  Locate  Cucamonga  map  on  general  map  of  California. 

2  How  many  square  miles  of  land  are  covered  by  it? 

3  What  is  the  contour  interval  ? 

4  a  What  mountains  lie  to  the  north? 

b  What  is  their  elevation  and  character? 

5  a  What  mountains  lie  to  the  south  ? 
b  What  is  their  elevation? 

6  What  is  the  length,  width  and  elevation  of  this  valley  ? 

7  a  What  is  the  average  slope  a  mile  from  Cucamonga  peak  south 

for  four  miles? 
b  What  is  the  slope  from  foot  of  mountains  south  to  Cuca- 
monga? 
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8  Make  profile  from  Cucamonga  peak  to  Cucaiiionga. 

9  What  do  you  know  about  the  rainfall  of  this  region? 

ID  How  does  this  find  expression  in  streams  from  mountains? 

11  a  Are  most  streams  lowering  their  beds? 
b  How  about  these? 

12  a  What  relation  to  the  mouths  of  the  gorges  do  the  contours 

have? 
b  Hqw  do  you  explain  it  ? 
c  What  do  you  call  such  topographic  forms? 
d  Notice  distributaries. 

13  a  What  do  you  know  about  the  climate  of  this  region? 
b  What  alone  is  needed  to  make  it  exceedingly  fruitful  ? 

c  What  measures  are  taken  to  obtain  water  for  irrigation? 
d  What  has  become  the  chief  industry? 
e  How  valuable  is  the  land? 

14  Recapitulate  the  conditions  which  make  this  region  specially 

favorable  for  the  formation  of  alluvial  fans  and  cones. 

In  conclusion  I  wish  to  sav  that  in  secondary  schools  the  labora- 
tor}'  work  in  physical  geography  should  be  very  simple  and  elemen- 
tary. We  often  underestimate  the  difficulties  of  beginners.  Our 
work  should  be  definite.  Otherwise  discouragement  is  sure  to  result. 
Do  not  take  a  pupil  into  the  laboratory,  place  a  map  before  him 
and  ask  him  to  explain  what  topographic  features  are  shown.  Skil- 
ful questioning  will  bring  him  to  the  correct  understanding  of  the 
problem  presented.  To  illustrate  what  T  mean,  be  careful  to  insure 
a  good  understanding  of  the  flood  plain  features  of  the  Mohawk 
at  Utica  and  the  Mississippi  at  Donaldson ville,  Louisiana,  before  you 
expect  him  without  the  aid  of  definite  questions,  to  discuss  those 
of  the  Missouri  at  Marshall,  Mo.  Do  not  undertake  map  excursions, 
so  called,  till  the  student  is  well  advanced.  There  is  an  exactness 
of  relations  between  cause  and  effect  in  chemistry  and  physics  which 
is  to  some  extent  lacking,  or  perhaps  imperfectly  imderstood,  in 
physical  geography,  and  we  need  to  guard  again.st  bewilderment  b\- 
using  special  care  to  guide  our  pupils  by  a  large  number  of  pointed 
questions.  If  this  is  done.  I  am  sure  we  will  be  pleased  with  their 
development. 

THE  RELATION  OF  GEOGRAPHY  TO  HISTORY 

BY  A.   W.   SKINNER,  ONEIDA 

In  considering  the  subject  assigned  me  I  have  been  in  doubt 
whether  your  chairman  desired  a  discussion  on  its  formal  aspects, 
physiographic  conditions  and  changes  which  have  determined  his- 


1904]  SECTION    MEETINGS — SECTION   C  I07 

toric  growth,  causes  and  results  with  which  from  a  scientific  stand- 
point you  are  famiHar ;  or  whether  we  should  consider  how  the  rich 
stores  of  knowledge  which  geology  and  its  kindred  subject,  physical 
geography,  may  be  used  to  serve  the  boys  and  girls  whom  we  teach. 
1  am  more  inclined  toward  the  latter  view  particularly  in  its  relation 
to  our  grammar  and  primary  schools,  for  the  work  of  a  school 
superintendent  brings  him  into  more  intimate  relation  to  and  a 
fuller  appreciation  of  the  importance  of  elementary  education.  When 
we  consider  that  for  the  great  majority  <^f  our  children  school  train- 
ing and  .school  opportunities  cease  when  they  reach  the  age  of  14  we 
can  appreciate  the  vital  importance  of  so  enriching  the  elementary 
course  of  study  as  to  give  them  some  glimpse  of  the  larger  things 
of  life,  some  fitting  for  more  than  the  bread  and  butter  side  of 
existence,  some  appreciation  of  the  beauties  of  literature,  some  love 
for  reading,  some  knowledge  of  the  history  of  their  own  country. 
If  we  can  show  them  these  things  we  have  given  them  the  essential 
power  of  self -enjoyment  and  self-control.  When  I  see  men  and 
women  who  have  no  source  of  mental  pleasure  other  than  that 
found  in  a  cursory  examination  of  the  daily  paper:  who  when  left 
to  their  own  resources  are  utterly  incapable  of  self-entertain- 
ment, I  feel  a  sincere  pity  for  them  mingled  with  resentment  that 
the  paucity  of  their  early  training  has  left  them  so  mentally 
helpless. 

If  therefore  1  am  able  to  say  something  which  shall  present 
to  you  a  new  view  of  your  opportunities  and  responsibilities  in 
this  phase  of  the  child's  training.  I  shall  feel  amply  repaid.  In 
no  way  can  the  ethical  and  cultural  side  of  education  be  better 
accomplished  than  through  the  correlative  study  of  language,  his- 
tory and  geography.  The  three  are  so  closely  interwoven  that  the 
skilful  teacher  would  no  more  think  of  teaching  one  without  show- 
ing its  relation  to  the  others  than  he  would  try  to  teach  algebra 
without  referring  to  the  essential  facts  of  arithmetic.  Even  the 
unskilful  or  inefficient  teacher,  no  matter  how  aimlessly  or  indif- 
ferently he  may  rattle  the  dry  bones  of  fact,  can  not  avoid  clothing 
them  somewhat  with  the  flesh  and  blood  realities  of  life. 

That  geography  makes  history  and  that  literature  is  largely  an 
expression  of  the  lives  of  a  people  are  truisms  needing  no  proof. 
Conversely,  it  is  often  true  that  a  people  in  the  making  of  their 
history  may  change,  modify  or  bring  to  the  surface  dormant  phy- 
siographic resources.  There  is  no  better  illustration  of  this  in 
our  own  history  than  in  the  way  the  Mormon  exodus  builded  an 
empire  out  of  the  desert  wastes  of  Utah.    To  assert,  however,  that 
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the  geography  of  a  country  wholly  determines  the  history  of  that 
country  is  to  err  on  the  side  of  extravagance.  Who  can  say  that 
the  history  of  Virginia  would  not  have  been  widely  different  had 
the  Puritans,  picked  men  of  the  old  world  civilization,  settled  along 
the  fertile  banks  of  the  James  and  York  instead  of  on  the  rocky 
shores  of  New  England.  It  is  nearer  the  truth  to  say  that 
climatic  conditions  and  environment  plus  character  are  the  deter- 
mining factors,  vastly  outmeasuring  the  other  factors  which  go 
toward  the  making  of  a  nation.  The  fertile  valleys  of  the  Tigris 
and  Euphrates,  the  Nile  with  its  yearly  deposit  of  rich  alluvial 
soil,  were  the  homes  of  great  nations  whose  sustenance  came  from 
the  soil.  The  Greeks,  on  the  other  hand,  with  their  little  kingdoms 
separated  by  rugged  mountain  ranges,  isolated  by  natural  bounda- 
ries from  each  other,  but  with  deeply  indented  coast  lines,  turned 
toward  the  sea,  and  found  the  source  of  their  wealth  and  prosperity 
in  commercial  relations  with  the  islands  of  the  Aegean  and  the 
popular  shores  of  the  eastern  Mediterranean.  But  there  is  no  bet- 
ter proof  of  the  influence  of  geographic  conditions  in  the  develop- 
ment of  a  nation  than  may  be  found  in  the  history  of  our  mother 
country.  The  English  channel  is  the  most  important  feature  of 
English  history.  Seagirt  as  she  is,  the  little  island  has  been  free 
from  invasion  for  a  thousand  years,  and  her  people  have  been 
able,  undisturbed,  to  work  out  the  problems  of  self-government 
and  commercial  supremacy.  With  her  resources  of  mine  and 
forest  and  soil,  with  her  tidal  rivers  and  great  harbors  and  her 
commercial  relations  with  colonial  dependencies,  she  has  grown 
naturally  to  foremost  rank  among  world  nations.  Holland  vied  with 
her  for  a  time  but  Holland  had  no  such  natural  barriers  to  pro- 
tect her  from  the  encroachments  of  surrounding  nations.  Spain, 
on  the  other  hand,  isolated  by  the  Pyrenees,  with  the  possibility 
if  not  the  power  of  acquiring  Portugal,  had  an  opportunity  for 
self-development  not  unlike  that  of  England.  Here,  however,  the 
elements  of  character  governed.  The  Castilians  lacking  the  vitality 
and  energy  of  the  English  further  enfeebled  by  an  unholy  wealth 
wrung  from  Mexico  and  Peru,  have  gradually  let  slip  from  their 
nerveless  grasp  their  rich  colonies  and  have  been  content  to  see 
their  nation  become  one  of  minor  importance  in  shaping  the  desti- 
nies of  the  world.  How,  then,  can  one  teach  the  geography  of 
these  countries  without  emphasizing  again  and  again  their  history 
and  the  moral  lessons  which  that  history  shows?  History  is  an 
interpretation  of  past  life  as  a  guide  for  the  future.  National 
calamities  must  inevitably  follow  national  sins,  and  I  firmly  believe 
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that  Spain's  present  pitiable  condition  is  due,  in  a  measure,  to 
criminal  mal-administration  of  her  colonial  possessions.  Turning 
now  to  a  consideration  of  certain  geographic  features  of  our  own 
country,  we  may  see  clearly  that  the  history  of  the  United  States 
was  largely  written  before  the  white  man  reached  its  shores.  The 
great  mountain  barrier  of  the  Appalachian  system  towering  from 
three  to  seven  thousand  feet  above  the  sea,  limited  for  nearly  two 
centuries  the  English  colonists  to  the  Atlantic  slope.  The  great 
gap  in  it  known  as  the  Hudson  and  Mohawk  valley  was  then  and 
is  increasingly  so  today,  the  only  easy  avenue  of  approach  to  the 
natural  resources  of  the  West.  The  Mississippi  valley  was  fore- 
ordained of  God  to  be  the  granary  of  a  great  people  and  its  riches 
are  being  poured  in  a  ceaseless  stream  through  this  channel,  and 
where  steam  has  surmounted  natural  barriers,  through  other  chan- 
nels, into  the  export  cities  of  our  Atlantic  seaboard. 

Physiographic  conditions  in  America,  as  elsewhere,  have  in- 
fluenced the  growth  of  cities.  Water  power,  often  in  conjunction 
with  tidal  rivers,  good  harbors,  natural  centers  of  distribution,  have 
built  up  our  great  towns.  Perhaps  New  York  city  is  the  best 
illustration  of  this.  Nowhere  else  is  there  such  profusion  of 
natural  advantages  coupled  with  the  product  of  human  ambition. 
With  its  unrivalled  combination  of  harborage  and  lines  of  internal 
communication,  standing  at  the  threshold  of  a  continent,  with  its 
coastal  trade  protected,  with  materials  for  its  massive  buildings, 
the  clays  of  the  Hudson,  the  brown  stone  of  the  Connecticut  valley 
and  the  granites  of  New  England  accessible,  and  with  the  coal 
fields  of  Pennsylvania  at  its  door  it  could  not  fail  to  be  a  great 
center  of  population.  As  London  has  had  its  most  marvelous 
growth  since  the  acquisition  of  India  and  the  building  of  the  Suez 
canal  so  we  may  prophesy  that  with  the  Isthmian  canal  and  the 
growth  of  our  eastern  trade  New  York  will  become  the  first  city 
of  the  world.  The  Empire  State  also  is  a  record  of  historic  develop- 
ment along  geographic  lines. 

Before  the  coming  of  the  white  man  the  Iroquois  in  their  "  Long 
House "  established  the  most  powerful  confederacy  of  aboriginal 
America.  They  were  quick  to  seize  what  Fiske  calls  the  most 
commanding  military  position  in  eastern  North  America  and 
through  the  avenues  of  the  Champlain  and  Hudson  on  the  east,  the 
Oswego,  Genesee  and  St  Lawrence  on  the  north,  the  Delaware, 
Susquehanna,  Alleghany  and  Ohio  on  the  south  and  the  Great  Lakes 
on  the  west,  they  levied  tribute  from  the  Atlantic  to  the  Missis- 
sippi. In  after  days  the  French  and  Iroquois  fought  here  for  the 
possession  of  an  empire. 
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There  are  no  fairer  or  braver  pages  in  our  history  than  those 
which  record  the  heroic  self-sacrifice  and  holy  enthusiasm  which 
the  Jesuit  missionaries  exhibited  when  they  sought  to  establish 
the  cross  of  Christ  and  the  Lilies  of  France  among  the  Iroquois 
of  Central  New  York.  Fathers  Jogues  and  LeMoyne  lived  for 
some  time  among  the  Indians  on  the  shores  of  Onondaga  lake, 
and  this  fall,  the  citizens  of  Ponipey,  a  little  hill  top  village,  a 
transplanted  relic  of  New  England,  overlooking  the  city  of  Syra- 
cuse, commemorated  the  300th  anniversary  of  the  establishment 
of  a  Jesuit  mission  there.  When  the  tide  of  immigration  svVept 
through  the  State,  it  followed  old  Indian  trails  and  water  courses. 
Villages  grew  into  prosperous  cities  where  water  power  was 
abundant,  or  where  a  break  in  the  lines  of  traffic  necessitated  a 
'*  carry  "  and  a  consequent  disembarkment  of  cargoes.  One  can 
trace  the  successive  waves  of  immigration  in  this  State  by  the  names 
of  places  along  the  line  of  the  New  York  Central  Railroad.  Am- 
sterdam, Fonda,  Herkimer,  Sprakers,  typify  the  invasion  of  the 
Dutch  and  the  Palatines:  Whitestown,  Rochester  and  Auburn, 
the  New  Englanders,  who  found  broad  acres  of  fertile  fields  await- 
ing them  in  central  New  York.  Here  too,  men  who  knew  and 
loved  their  Latin,  scattered  with  a  lavish  hand  whole  pages  of  a 
Latin  gazeteer  and  we  have  Rome.  I'tica  and  Syracuse.  It  is  fortu- 
nate also  that  we  have  preserved  so  many  of  the  melodious  Indian 
names,  as  Chittenango,  Canastota,  Oneida,  Onondaga  and  Oswego. 
There  is  no  more  convincing  proof  of  the  importance  of  physio- 
graphic conditions,  varied  productiveness  of  soil  and  cheap  trans- 
portation than  the  fact  that  four  fifths  of  the  population  and 
nine  tenths  of  the  wealth  of  the  Empire  State  is  embraced  within 
the  counties  bordering  the  Hudson  and  the  Erie  canal.  It  is  an 
abortive  teaching  which  does  not  emphasize  these  and  many  other 
kindred  facts  in  the  geography  lessons  on  New  York.  Passing 
to  a  broader  view :  if  the  eastern  mountain  wall  limited  the  Eng- 
lish for  years  to  a  narrow  strip  of  land  to  the  eastward,  it  also 
enabled  the  French  to  explore  and  in  a  measure,  to  establish  them- 
selves along  the  great  lakes  and  valleys  to  the  westward.  These 
hardy  voyageurs,  these  intrepid  knights  of  the  forest,  with  prophetic 
visions  saw  and  seized  on  strategic  points  for  peace  and  for  war 
and  as  a  result  of  their  foresight  and  judgment  wc  have  Quebec, 
Niagara,  Detroit,  St  Louis  and  New  Orleans.  The  geography  of 
these  localities  would  be  incomplete  without  the  stirring  tales 
of  Champlain,  Marquette,  Joliel  and  La  Salle.  Thus  we  may  weave 
together  history  and  geography,  biography  and  romance  in  such  a 
way  that  each  shall  explain  and  illuminate  the  other. 


1904]  SECTION    MKETIXGS SECTION    C  III 

What  does  such  association  of  related  subjects  mean  for  the 
child?  Clearly  some  appreciation  of  the  causes  which  lead  to  the 
industrial  and  social  development  of  a  great  people,  some  love  for 
the  history  of  his  country,  some  power  to  interpret  the  train  of 
events.  Such  fitting,  such  education,  furnishes  the  well  informed 
mind,  signifies  the  cultured  man  or  woman,  builds  a  better  and  more 
peniianent  citizenship. 

(GEOGRAPHY  MATERIALS  AT  HAND 

r.V    I'RIN.    ANNA    J.    STONE,    J  ARMS    ST.    SCHOOL.    151  \(;i  I AMTOX 

The  chairman  of  the  earth  science  section  asked  me  to  say 
something  at  this  meeting  about  the  use  of  pictures  in  j^eographx 
work  for  the  lower  grades.  His  letter  reached  me  while  I  was 
cleaning  the  back  yard  of  summer  debris.  On  one  side  stood  a 
vuuple  of  shocks  of  corn  stalks  with  a  few  ears  of  late  corn.  ( )ver 
there  were  the  pumpkin  vines,  drooping  with  the  early  frost, 
and  the  big  yellow  pumpkins  suggestinjj:  the  toothsr^me  ])ies  ot 
^'?.nkee  origin^ 

There  were  the  sweet  pea  vines  to  be  torn  frc^ni  their  wire 
frames  and  thrown  over  the  tulip  bed.  There  were  the  dried  bean 
vines  with  the  bursting  pods  of  speckled  beans  for  succotash.  Over 
in  the  corner  were  a  dozen  heads  of  cabbage,  a  treat  for  the  buff 
wyandottes  that  would  repay  in  eggs  and  fried  chicken.  ( )n  the 
south  side  of  the  house,  lying  in  the  warm  sunshine,  were  the 
flower  beds,  where  asters,  geraniums  and  lady  sultanas  were  to 
be  pulled  from  the  bosom  of  mother  earth  and  sj^read  over  the  new 
chrysanthemum  plants  to  help  support  the  weight  of  the  fertilizer, 
their  winter  overcoat,  which  would  soon  be  scattered  about  the 
roots  of  the  trees  and  bushes.  A  few  belated  black  and  brown 
caterpillars  crawled  away  to  some  sheltered  spot  to  s])end  the  cold 
months  in  solitary  confinement,  awaiting  the  time  when  ihey  were 
to  burst  forth   from  the  cocoons  at  their  annual  spring  opening. 

The  apples  and  late  pears  were  to  be  harvested,  the  squash  and 
onions  stored  away  in  a  place  of  correct  temperature,  and  the  grass 
to  be  raked  clear  of  barrels  and  barrels  of  dead  leaves  before  the 
snow  and  ice  came  to  mat  them  in  a  sodden  mass. 

Overhead  the  hazv  clouds  floated  beneath  a  sea  of  clear  blue 
sky,  while  a  few  birds  held  a  noisy  conference  on  the  grape  arbor 
and  crimson  rambler  trellis,  probably  discussing  the  c.it  and  dog 
that  seemed  to  be  in  their  way,  for  as  soon  as  these  (|uadruped 
marauders  left   for  their  own   homes,   the  birds   with   their  keen 


112  NEW   YORK  STATF.  SCIENCE  TEACHERS  ASSOCIATION       [DeC.  28 

instinct  for  food,  swooped  down  on  the  cement  driveway  in  front 
of  the  barn,  where  the  horse  had  partaken  of  his  midday  meal  of 
oats  and  hay. 

In  the  near  distance  I  could  see  the  gleam  of  the  winding  river, 
and  over  beyond  the  hills,  with  patches  of  woods  and  meadows,  an 
indistinct  outline  in  the  smoky  atmosphere. 

The  sun  dropped  down  in  the  west  while  my  shadow  lengthened 
toward  the  east,  and  then  over  the  hill,  accompanied  by  the  evening 
star  appeared  the  new  moon. 

What  are  pictures  compared  to  all  this  wealth  of  material  lying 
right  about  us,  never  twice  alike,  always  changing,  always  pleasing, 
always  surprising  to  him  who  can  see  the  hand  of  God  in  the  earth. 

1  have  mentioned  about  fifty  materials,  any  one  of  which  is  so 
common  we  scarcely  give  it  a  thought. 

All  that  is  needed  is  an  earnest  teacher  to  make  a  wise  selection  of 
her  topic  and  to  present  it  without  squeezing  out  all  the  juice  of 
interest  the  youngsters  might  get  for  themselves. 

Other  things  being  equal,  one  good  teacher  with  a  real  love  of 
nature  is  worth  more  in  a  school  than  a  whole  faculty  than  can  in- 
terpret and  quote  the  latest  psychology,  but  can  not  see  "  sermons  in 
stones." 

This  love  of  nature  is  highly  contagious  to  those  who  are  exposed. 
It  takes  but  a  few  eager  children  to  introduce  the  fever  into  a 
school  and  it  spreads  like  chicken  pox  or  mumps. 

I^st  fall  some  fifth  grade  children  went  hunting  for  cocoons  to 
store  away  with  their  other  treasures.  A  kindergarten  boy  "  tagged  " 
along  and  when  he  came  back  he  had  a  caterpillar  crushed  in  his 
chubby  little  hand.  **  Here,  teacher,"  he  said,  "  is  a  dafferbillar. 
Make  me  a  buckerfly." 

Now,  many  teachers  have  no  back  yard,  or  front  yard  either. 
For  them  are  the  atmospheric  agents.  The  weathering  of  all  things 
about  us  is  most  interesting. 

The  path  of  the  earth,  the  position  of  the  sun  in  the  morning 
and  evening,  the  length  and  direction  of  shadows  can  be  understood 
bv  the  smallest  child  in  school. 

Too  much  physical  geography  is  often  attempted  in  the  lower 
grades.  The  boy  who  said,  "  The  change  of  seasons  is  caused  by 
the  bottom  of  the  ocean  rising  to  the  top  of  the  water  and  changing 
the  wind,  and  when  the  wind  gets  changed  the  seasons  have  to 
change,"  understood  the  situation  quite  as  well  as  the  girl  who  said, 
"  The  paralysis  of  the  earth's  axis,  changes  the  seasons." 
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Then  there  are  such  opportunities  for  point  of  contact  in  home 
industries. 

I  do  not  approve  of  taking  classes  to  factories  and  shops.  The 
workmen  object  and  the  children  do  not  understand  the  workinjj^ 
of  the  machines,  except  that  the  wheels  go  round. 

Most  manufacturers  will  loan  products  in  the  various  stages  of 
jL^ven  in  a  schoolroom,  and  the  dangers  greatly  diminished. 

The  furniture  in  the  schoolroom,  the  clothes  on  the  child's  back, 
ihe  shoes  on  his  feet,  the  food  he  eats  are  all  fruitful  subjects. 

These  lessons  can  be  made  the  basis  of  composition  and  letter- 
writing.  A  make-believe  letter  lacks  the  spice  of  the  real  thing. 
One  of  the  most  successful  lessons  in  letter-writing  was  an  exchange 
of  letters  between  a  certain  New  York  city  school  and  our  semi- 
rural  one. 

Who  would  like  to  exchange  a  set  of  letters  in  grades  two  to 
seven,  inclusive,  with  the  pupils  in  Jarvis  Street  School,  liinghani- 
lon  N.  Y.? 


A  general  discussion  followed  this  paper  in  which  nearly  every- 
one present  took  part. 


New  York  State  Science  Teachers  Association 

Syracuse  N.  Y.,  Dec,  28,  190^ 

Tlic  earth  science  section  oi  the  Xew  York  State  Science 
Teachers  Association  at  its  ninth  annual  meeting  at  Syracuse  N.  Y., 
Dec.  28,  1904,  resolved,  That  this  section  recommends  to  the  proper 
State  authority  that  physiography  be  put  in  the  last  year  of  the  high 
school  course,  and  that  the  requirements  as  to  syllabus  and  exercises 
be  not  essentially  different  from  those  of  the  College  Entrance 
Examination  Board. 

Amos  W.  Farniiam 
Chairman,  Earth  science  section 

Ernest  R.  von  Nardroff 
President,  New  York  State  Science 
Teachers  Association 

Section  D.     MATHEMATICS 

SUOOBSnORS  ON  THE  TEACHING  OF  ELEMENTARY  ALGEBRA 
BY  F,   L.   LAMSON.   UNIVERSITY   OF   ROCllESTKR 

I  have  but  two  points  to  bring  out  in  this  discussion.  First,  in 
the  teaching  of  elementary  algebra  the  teacher  should  have  with 
each  class  some  one  definite  purpose  constantly  in  mind.    Second, 
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the  rc(iuireincnts  in  advanced  algebra  should  include  a  smaller  num- 
ber of  topics  and  they  should  be  more  explicitly  outlined.  FJefore  a 
leacher  can  profitably  fix  on  a  purpose  that  will  produce  marked 
results  he  must  be  familiar  enough  with  the  beauty  and  the  efficiency 
of  the  symbolism  of  the  science  and  have  sufficient  grasp  of  its 
truth  to  make  him  fearless  and  free.  Such  familiarity  and  grasp 
can  be  had  only  by  the  same  method  as  in  the  case  of  good  litera- 
ture. The  student  of  Latin  does  not  confine  himself  to  the  stud\ 
of  Latin  texts,  but  studies  carefully  Roman  history  and  life,  and 
the  histories  of  peoples  that  exerted  an  intiuence  on  and  were 
infiuenced  by  Roman  life.  It  is  only  by  putting  the  light  of  such 
research  on  the  Latin  literature  that  he  can  comprehend  and  ap- 
preciate it.  It  is  precisely  so  with  the  ijtudent  and  teacher  of 
algebra.  He  must  not  confine  himself  to  the  study  of  elementary 
texts.  1  can  see  little  advantage  in  having  several  texts  of  ele- 
mentary algebra  in  one's  library ;  but  he  must  make  a  close  study 
of  the  history  of  mathematics,  the  vocabulary  of  the  science,  and 
constantly  review  the  high  school  algebra  in  the  light  of  his  advanced 
mathematical  training,  and  read  carefully  and  critically  the  best 
literature  on  the  subject  of  the  teaching  of  elementary  mathe- 
matics. A  reasonable  study  of  the  history  of  mathematics  will  give 
results  that  may  be  set  down  as  follows : 

1  Addition,  multiplication,  and  involution  are  direct  and  pro- 
gressively related  operations.  That  is,  he  will  teach  these  operations 
not  as  special  and  distinct,  but  as  progressively  related. 

2  Subtraction,  division,  and  evolution  are  the  corresponding  in- 
verse operations. 

3  Imaginary,  irrational,  rational-fractional,  and  negative  quanti- 
ties have  a  common  mode  of  origin ;  namely,  by  means  of  inverse 
operations  in  which  their  introduction  is  rendered  necessary  by  the 
further  i)rogress  of  the  science. 

4  '*  Iwery  time  a  newly  introduced  concept  depends  upon  oi)era- 
tions  previously  employed  the  propositions  holding  for  these 
operations  are  assumed  to  be  valid  still  when  they  are  applied  to 
the  new  concept."  As  a  result,  he  will  add  interest  in  the  treatment 
of  the  zero,  fractional  and  negative  exponents,  if.  governed  by  the 
principle  just  stated,  he  teaches  the  pupil  to  interpret  these  new 
conditions  in  such  a  way  as  to  make  their  meaning  consistent  with 
the  principles  and  operations  already  established. 

5  The  growth  of  algebra  has  been  divided  into  three  periods. 
The  rhetorical,  that  in  which  the  equation  is  written  out  in  words: 
the  syncopated,  that  in  which  the  words  are  abbreviated ;  the  sym- 
bolic, or  the  modern  algebra. 


I«X>4l  SECTION    MEETINGS — SECTION    D  II5 

6  A  general  idea  of  the  trend  of  the  science,  and  a  fund  of 
information  that  can  be  used  with  classes  to  create  interest. 

Tlie  study  of  the  vocabulary  and  symbols  of  the  science  will  give 
some  of  the  following  results : 

1  An  understanding  thai  will  free  the  teacher  from  the  rigid 
adJierence  to  textbook  definitions.  The  need  for  such  freedom  is 
in-Hcated  by  the  following  illustration :  '*  A  coefficient  is  a  number 
placed  before  another  number  to  shc^w  how  many  times  it  is  to  be 
taken."  The  teacher  who  follows  the  word  from  its  first  association 
with  the  science  will  know  that  the  technical  meaning  that  it  has 
assumed  is  expressed  by  the  term  **  cofactor  "  and  that,  therefore, 
any  factor  or  combination  of  factors  of  an  algebraic  expression  is 
the  "  coefficient  "  of  the  rest  of  the  product. 

2  An  understanding  of  the  exact  and  limited  meanings  of  sym- 
1k)1s  used.    In  visiting  one  class  I  noticed  and  noted  the  following : 

Let  X  =  A's  monev 

Let  X  =  the  leaps  taken  by  the  hound 

Let  X  =  the  distance  up  the  hill 

Let  X  =  the  larger  pipe 

Such  absurdities  indicate  not  a  carelessness  in  teaching,  but  a 
failure  on  the  part  of  the  teacher  to  understand  clearly  the  signifi- 
cance of  the  svmbols  used. 

3  .\n  appreciation  of  the  value  of  the  use  of  symbols  that  will 
result  in  a  more  intelligent  and  extended  ap])lication  of  them,  such 
as  (x),  and  this  idea  applied  to  the  typical  fonmilas  such  as 
(xiy)^  (x±y)'',  ax^ibxl-c,  (x-'j^y^),  (xlv)  (x— y).  Students 
soon  see  the  advantage  in  writing  and  discussing  such  algebraic 
expressions  as  x''-j-6*x — 5*x  •  3-x--f-2x-T  i  in  representing  it  by  a  sin- 
gle symbol  f  (y).  The  early  study  of  the  remainder  theorem  will 
help  the  students  in  their  appreciation  of  this  extended  symbolism. 

The  carrying  of  the  idea  of  symbolism  to  the  typical  parts  sug- 
j^ested  above,  simplifies  factoring  to  't\'^i^  or  six  general  cases,  and 
the  first  thing  in  factoring  a  given  algebraic  expression  will  he  to 
translate  it  in  terms  of  some  one  of  the  symbol  forms. 

The  review  of  elementary  algebra  in  the  light  of  the  training  in 
higher  mathematics,  such  as  analytic  geometry,  calculus,  and  theory 
of  equations,  will  free  the  teacher  from  rigid  adherence  to  the  set 
treatment  given  in  any  single  text.  He  will  see  the  great  advan- 
tage in  the  use  of  the  gra])h  in  the  treatment  of  simultaneous 
equations.  He  will  be  able  to  decide  for  himself  where  to  draw  the 
line  in  factorable  expressions — whether  x — y  can  be  factored, 
whether  or  not  the  highest  common  divisor  f>f  two  or  more  algebraic 
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expressions  is  the  product  of  all  their  common  prime  factors.  That 
is,  he  will  be  able  to  reconcile  the  following  statement  in  Milne's 
Academic  Algebra:  "The  highest  common  divisor  in  algebra  cor- 
responds to  the  greatest  common  divisor  in  arithmetic,"  with 
Beaman  &  Smith's  statement  that  the  arithmetic  greatest  common 
divisor  must  not  be  confounded  with  the  algebraic  highest  common 
divisor.  Whether  or  not  an  axiom  is  a  self-evident  truth,  or  whether 
there  are  exceptions  to  some  of  the  truths,  long  passed  as  self-evi- 
dent, such  as  **  equals  divided  by  equals  are  equals,"  "  like  roots  of 
equal  quantities  are  equal ;"  whether  or  not  it  is  best  to  introduce 
the  quadratic  equation  with  factoring,  or  to  follow  the  colleges  and 
College  Entrance  Examination  Board  in  their  "  to  quadratics  "  and 
"through  quadratics."  In  fact,  he  will  understand  the  bearing  one 
part  of  the  subject  has  on  the  other. 

To  this  preparation  should  be  added  the  ideas  that  come  from 
a  careful  and  critical  reading  of  the  literature  on  the  general  sub- 
ject of  the  teaching  of  elementary  mathematics,  of  which  there  is 
beginning  to  be  much  that  is  suggestive  and  extremely  helpful  and 
inspiring.  The  teachers  of  elementary  mathematics  should  seek  to 
provide  the  school  libraries  with  the  best  of  such  literature.  In 
visiting  four  high  school  libraries  I  found  that  the  number  of  books 
and  publications  available  for  use  by  the  department  of  mathematics 
was  two;  one  being  Davis's  Elementary  Arithmetic,  and  the  other 
Brooks's  Plane  Geometry. 

I  find  also  that  many  teachers  of  mathematics  are  not  aware  of 
the  fact  that  much  valuable  literature  on  the  teaching  of  elementary 
mathematics  has  appeared  during  the  past  five  years.  They  are 
totally  ignorant  of  the  present  existence  of  the  two  leading  theories 
of  the  teaching  of  elementary  mathematics. 

Now,  with  his  study  of  the  history  of  the  science,  the  vocabular>' 
of  the  science,  the  review  as  suggested  above  and  familiar  with 
the  experiences  and  thought  of  the  best  teachers  he  will  go  to 
his  teaching  equipped  to  form  some  definite  purpose  and  capable 
of  accomplishing  it.  One  purpose  that  might  be  suggested  as  profit- 
able and  practicable  is  the  training  of  the  student  through  algebra 
to  give  an  intell';;ent  and  exact  expression  of  his  thought  in  terms 
of  the  sr-.iice.  To  do  this  he  must  be  taught  to  observe  and  fix 
or  \\it  salient  points  of  each  lesson  or  topic  so  that  he  can  intelli- 
gently interpret  and  discuss  and  explain  them.  He  must  be  taught 
to  take  up  each  new  section  of  the  subject  with  the  understanding 
that  before  he  leaves  it  he  will  be  required  to  show  its  relation  to 
the  parts  of  the  science  be  h?is  already  mastered. 
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The  question  of  the  method  of  getting  these  results  will  then 
largely  take  care  of  itself,  for  I  am  convinced  that  before  new  and 
improved  methods  of  teaching  can  make  very  great  progress,  tlie 
main  body  of  the  teachers  of  mathematics  must  wake  up  to  the 
necessity  of  making  definite  preparation  for  their  work.  In  conclud- 
ing this  part  of,  my  discussion  then,  I  hold  that  a  normal  school 
training  can  not,  a  college  training  does  not,  and  experience  will 
not,  of  itself  make  a  teacher  of  secondary  mathematics,  but  that  the 
best  teachers  are  tliose  that  have  had  the  advantages  of  the  study 
of  the  advanced  mathematics,  supplemented  as  outlined  above. 

With  reference  to  my  second  point,  the  present  Regents  syllabus 
(New  York)  requires  for  elementary  algebra  nine  distinct  topics 
covering  in  the  general  textbooks  about  275  pages.  The  completion 
of  this  course  is  counted  by  the  Regents  one  year's  work.  In 
advanced  algebra  17  topics  are  placed  in  the  syllabus,  the  treat- 
ment of  which  covers  in  the  average  texts  about  200  pages.  The 
completion  of  this  course  is  coimted  by  the  Regents  as  one-half 
year's  work.  These  two  requirements  seem  to  me  out  of  propor- 
tion, and  in  view  of  my  experience  with  classes  attempting  to  cover 
the  work  laid  out  in  the  syllabus  in  advanced  algebra,  I  believe 
that  there  would  be  great  advantage  if  the  Regents  would  outline 
a  course  including  a  smaller  number  of  topics,  giving  with  each  a 
complete  outline.  For  the  purpose  of  discussion,  I  suggest  the 
following  cotirse: 

1  Theory  of  the  quadratic  equation 

2  Ratio  and  proportion  (and  variation) 

3  Arithmetical  and  geometric  progressions 

4  Permutations  and  combinations 

5  Binomial  theorem  for  all  exponents  with  proof  for  positive 
exponents 

6  Theorem  of  undetermined  coefficients  and  its  simple  applications 

7  Logarithms 

8  Complex  numbers  with  graphic  representation  of  sums  and 
differences 

This  eliminates  from  the  course  as  laid  down  radical  quantities, 
inequalities,  interpretation  of  the  forms,  continued  fractions,  sum- 
mation of  infinite  series. 

In  answer  to  questions  relating  to  the  arrangement  of  the  course 
the  following  answer  is  given. 

My  experience  as  teacher  of  elementary  mathematics  has  led  me 
to  feel  that  there  would  be  a  great  advantage  if,  instead  of  a  high 
school  curriculum  calling  for  one  year  of  elementarj'  algebra,  one 
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year  of  plane  geometry,  one  half  year  of  advanced  algebra,  one  half 
year  of  solid  geometry,  one  half  year  of  plane  and  spheric  trigo- 
nometry, we  could  have  a  course  in  elementary  mathematics  with 
three  or  four  hours,  weekly  throughout  the  four  years,  with  a  text- 
book of  first  year  mathematics,  second  year  mathematics,  third  year 
mathematics,  and  fourth  year  mathematics,  in  which  the  one  to  one 
correspondence,  the  interrelation,  or  better  perhaps,  the  unity  of  the 
subjects  taught  in  a  high  school  course  would  be  impressed  on 
the  pupils. 

THE  LABORATORY  METHOD  OF  TEACHING 

MATHEMATICS 

BY  W.  UETZ.  EAST  HIGH  SCHOOL,  ROCHESTER 

When,  at  the  request  of  the  secretary  of  this  section,  I  tried  to 
sum  up  my  casual  remarks,  and  to  add  a  few  explanatory  statements 
of  a  general  character.  1  found  myself  in  an  unenviable  dilemma. 
No  single  comprehensive  treatise  on  the  subject,  to  which  I  might 
refer,  has  appeared  in  the  English  language,  (^n  the  other  hand, 
the  periodical  and  pamphlet  literature,  .on  this  and  closely  related 
topics,  has  become  so  extensive  in  the  short  interval  of  a  few  years, 
that  it  seems  very  difficult  to  state  briefly  the  origin,  content,  and 
significance  of  this  departure  from  the  traditional  path  in  the 
mathematics  of  the  secondary  schools. 

To  understand  the  new  movement  completely,  one  must  be  an 
actively  interested  student  of  modern  educational  developments  and 
tendencies.  We  have  seen  in  recent  years  a  gradual  readjustment 
of  our  school  curriculums  in  accordance  with  new  ideals  of  subject- 
matter  and  methods  of  instruction.  The  teaching  of  the  natural 
sciences,  for  example,  has  been  completely  revolutionized. 

And  now  there  are  indications  that  the  apparently  invincible  for- 
tress of  mathematical  pedagogy  is  to  be  touched  by  the  genius  of 
progress.  The  movement  is  not  confined  to  this  country.  In  I^ng- 
land  its  most  eminent  exponent  is  Mr  Perry.  The  vigorous  Her- 
bartian  school  among  the  German  educators  is  applying  to 
mathematics  the  wonderful  ideas  of  apperception  and  correlation, 
and  insists  on  psychologically  correct  methods  of  instruction. 

During  two  visits  to  German  schools  within  the  past  five  years. 
I  noticed  a  decided  tendency  in  this  direction.  The  work  of  Pro- 
fessor Kumpa  in  Darmstadt  is  specially  noteworthy.  He  correlates 
mathematics  and  manual  training.     With  great  care  and  labor  he 
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has  worked  out  a  complete  set  of  laboratory  exercises  in  geometry. 
His  system  may  be  secured  at  very  moderate  cost  by  addressing 
him.  In  the  Reform  gymnasium  at  Frankfurt  the  classes  in 
solid  geometry  used  detachable  tubing  to  build  the  solids.  Several 
fimis  are  selling  simple  outfits  for  plane  geometry.  [K.  G.  Scheffer, 
Lehrmittel-Abteilimg,  Leipzig]. 

This  reaction,  like  every  other,  may  be  in  danger  of  going  too 
far  at  first.  It  will  be.  necessary  then  for  teachers  to  travel  ver> 
cautiously  on  the  new  road.  To  be  able  to  welcome  the  new,  one- 
must  have  been  dissatisfied  with  the  old  and  must  have  recognized 
the  superiority  of  the  new.  Elaborate  demonstration  is  not  needed 
to  show  that  our  traditional  way  of  teaching  mathematics  in  the 
elementary  and  secondary  schools  is  open  to  severe  criticism,  if  we 
view  it  in  the  light  of  modern  psychology  and  educational  theory 
from  the  standpoint  of  the  learner,  and  if  we  compare  the  enormous 
display  of  energy  it  demands  with  the  actual  results.  It  is  only 
necessary  to  point  out  the  large  percentage  of  '*  failures  "  in  spite 
of  the  heroic  efforts  of  teachers  and  pupils  and  the  un(|uestionable 
unpopularity  of  mathematics.  These  symptoms  are  often  wrongly 
interpreted  as  confirming  evidences  of  the  educational  value  of  the 
subject.  It  seems  axiomatic  that  a  subject  so  immensely  practical 
and  so  generally  indispensable  should,  if  properly  taught,  strongly 
attract  the  average  high  school  student  instead  of  inducing  in  him 
a  lasting  aversion  and  a  state  of  mental  nausea.  This  picture  is  not 
overdrawn. 

But  what  is  the  "laboratory  method  of  teaching  mathematics"? 
First  of  all,  a  few  negative  remarks.  It  is  not  an  attempt  to  rob 
mathematics  of  its  ideal,  intuitive  character.  In  fact,  the  old  strug- 
gle between  the  empiricism  and  transcendentalism  is  entirely  out 
of  place  in  the  modern  high  school.  The  millenium  will  probably 
witness  the  final  settlement  of  that  question,  '*  Adhuc  sub  judice 
lis  est."  President  Hadley  in  a  recent  paper  says,  "  We  n^)  longer 
seek  to  maintain  standards ;   we  seek  to  accomplish  results." 

There  have  been  strong  protests,  it  is  true,  against  time-honored 
Euclid.  The  salient  point  of  these,  however,  is  that  luiclid's  System 
was  not  intended  for  immature  boys  and  girls,  but  for  men  possessed 
of  strong  philosophic  inclinations.  The  objection  is  not  so  much 
to  the  demonstrative  method,  as  to  the  formidable  array  of  proposi- 
tions which  form  a  logical  nexus  that  does  not  throw  the  essentials 
and  nonessentials  into  proper  relief.  In  a  certain  sense,  of  course, 
nothing  is  unimportant.  At  the  same  time,  this  conccdedly  splendid 
edifice,  a  source  of  inspiration  to  the  mature  logician,  is  to  untrained 
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boys  and  girls  simply  awe-inspiring.  This  is  particularly  true  when 
nothing  in  the  preparation  of  the  pupil  bridges  the  chasm  between 
the  elementary  and  secondary  school,  when  he  is  compelled  to 
acquire  his  knowledge  of  space  forms  and  space  laws  at  the  same 
time.  A  hopeless  confusion  often  results.  To  claim  that  a  course 
in  geometry  differing  by  a  hair's  breadth  from  the  customary  iron- 
clad outline  is  not  true  geometry,  seems  decidedly  pedantic.  Just 
as  soon  as  the  pupils  coming  to  us  from  the  primary  schools  shall 
have  had  a  complete  course  in  concrete,  observational  geometry  at 
the  hands  of  trained  teachers,  and  an  introduction  to  methods  of 
demonstration,  so  soon  will  a  study  of  "  rigorous  geometry  "  be 
possible  and  profitable  in  the  high  school,  and  not  sooner.  Further- 
more, the  laboratory  method  in  mathematics  does  tiot  substitute 
induction  for  deduction.  An  appeal  to  the  senses,  specially  during 
the  earlier  stages  of  the  work,  is  not  necessarily  an  abandonment 
of  rigor.  It  simply  clarifies  and  confirms  the  learner's  space  notions 
and  his  grasp  of  the  laws  in  accordance  with  the  famous  motto, 
*'  Quod  non  est  in  sensu,  non  est  in  intellectu."  We  do  not  hesi- 
tate in  our  elementary  schools  to  illustrate  numeric  relations  con- 
cretely, and  yet  we  do  not  entertain  any  fear  that  the  children  on 
that  account  might  be  unable  to  comprehend  the  underlying  general 
principles.    The  reverse  is  true. 

For  an  admirable  exposition  of  the  laboratory  method,  I  must 
refer  to  what  seem  to  me  the  best  simple  monographs  on  the  sub- 
ject. 

"  Laboratory  Methods  of  Teaching  Mathematics  in  Secondary 
Schools/'  by  Adelia  R.  Hornbrook.    Amer.  Bk  Co.  1895.     [lor]. 

"  The  Laboratory  Method  in  the  Secondary  School,"  by  Prof.  G. 
W.  Myers.  College  of  Education,  University  of  Chicago.  The 
School  Review.  November  1903.  University  of  Chicago  press. 
[20c]. 

The  latter  article  is  specially  valuable  as  it  contains  the  descrip- 
tion of  a  "  fairly  complete  equipment  for  a  mathematical  laboratory.'' 

I  will  be  pardoned  if,  in  conclusion,  I  quote  a  few  of  the  principal 
ideas  of  these  writers.    Mrs  Hornbrook  says : 

The  temi  **  laboratory  method,"  borrowed  from  the  vocabulary 
of  natiiral  science  teaching  and  applied  to  that  of  mathematics, 
denotes  the  method  of  independent  personal  investigation  on  the 
part  of  the  learner  under  the  leadership  of  a  teacher  who  furnishes 
only  the  necessary  aids  to  interpretation.  By  its  means  it  is  hoped 
to  make  the  advance  of  each  learner  a  triumphal  progress.  In 
many  cases  the  requirement  to  possess  a  certain  degree  of  mathe- 
matical ability  is  as  much  beyond  the  power  of  the  pupil  as  would 
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bK?  the  requirement  to  possess  a  certain  hight.  The  use  of  labora- 
tory methods  in  elementary  mathematics  requires  only  the  ordinary 
classroom  supplies  with  the  addition  of  a  small  library  of  mathe- 
matical works.  Before  beginning  demonstrative  geometry,  the 
classes  take  a  short  course  in  concrete  geometry.  A  few  weeks 
devoted  to  concrete  geometry  as  a  preparation  gives  great  gain  in 
time  and  ease  in  studying  demonstrative  geometry.  After  a  certain 
power  of  insight  is  gained,  the  study  is  no  longer  wearisome,  but 
is  a  delight. 

According  to  Professor  Myers. 

Laboratory  method  means  work — work  on  the  pupil's  part — or, 
better  still,  method  of  getting  work  done  by  the  pupil  on  his  own 
initiative,  under  the  impulse  of  his  natural  interests,  and  largely 
under  the  guidance  of  his  own  intelligence.  The  laboratory  method 
merely  condenses  to  its  essence  the  old,  but  ever  new  pedagogic 
maxim :  "  Learn  by  doing  and  do  while  learning  ".  It  commands 
the  traditional  formalist  to  face  knowledge  and  knowledge-getting 
from  the  standpoint  of  the  learner,  rather  than  from  that  of  the 
masters. 

The  way  of  getting  school  work  done  is  of  much  more  conse- 
quence than  is  the  mere  doing  of  it.  The  most  telling  weakness  of 
current  mathematics  teaching  is  that  it  makes  so  feeble  an  appeal 
to  the  will.  The  laboratory  in  secondary  mathematics  calls  for 
right  doing  as  well  as  right  thinking.  Importance  of  real  problems. 
Correlation  of  mathematics  and  the  metrical  sciences.  To  answer 
these  momentous  questions  from  the  standpoint  of  the  mathematical 
teacher  is  the  supreme  mathematical  problem  of  the  aj^^e. 

See  articles  in  the  School  Review,  liducc'umal  Rcricic,  The 
Monist,  Journal  of  Pedagogy,  Education  etc. 

THE    TEACHING    OF    GEOMETRY 

BY  W.  BETZ,  EAST  HIGH   SCHOOL,   ROCHESTKR 

With  much  reluctance  and  only  by  request,  I  submit  the  followini^ 

Suggestions  to  teachers."  They  are  essentially  in  tlie  form  in 
which  they  were  offered  to  the  teachers  of  mathematics  in  the  East 
High  School,  Rochester  N.  Y.,  at  the  bepnninp:  of  this  schoo!  year. 
WTiatever  criticism  they  may  deserve,  they  are  at  least  flexible 
enough  to  leave  full  scope  to  the  individuality  of  the  teacher. 

T  The  genetic  or  development  method  is  recommended.  [See 
Young,  J.  W.,  The  Teachiti^^  of  Mathematics  in  the  ITigher  Schools 
of  Prussia.    Longmans,  Green  &  Co.  1900]. 

2  Tlie  application  of  the  **  five  formal  Herbartian  steps"  will 
be  found  very  useful.  In  the  hands  of  an  experienced  teacher  tliey 
will  make  a  good  recitation  not  an  accident,  but  almost  a  certainty. 
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3  In  large  classes  specially,  oral  recitations  are  to  be  preferred 
to  written  ones,  as  it  is  easier  to  keep  the  entire  class  busy  profitably. 
\Sec  Rej^cnts  Syllabus.  Hij2:li  School  Bui.  8.    April  1900.    p.  ()i]. 

4  Overcome  the  usual  dryness  of  the  subject  by  introducing  con- 
crete, interesting  illustrations.  [See  Campbeirs  Observational  Geom- 
etry, Spencer's  Jnventional  Geometry,  Hombrook*s  Concrete  Geom- 
etry etc.] 

5  In  general,  give  **  first  the  idea,  then  the  word."  \jsq  models 
freely,  specially  for  first  developments,  but  not  for  review,  when 
mental  diagrams  may  be  substituted. 

6  I.eave  the  pupils  each  day  with  some  problem  or  question. 
These  questions  should  be  simple  at  first  and  accompanied  by  sug- 
gestions. Make  "  problem  solving  "  the  rule,  not  the  exception.  In 
fact,  each  proposition  ma}'  be  taken  up  as  a  problem. 

7  Theorems 

a  General  considerations 

In  the  first  place,  some  of  the  best  authorities  uniformly  caution 
against  rigid  demonstrations  of  practically  self-evident  truths.  Such 
proofs  ma}'  be  of  great  interest  to  the  philosopher,  but  can  not 
possibly  attract  immature  boys  and  girls.  An  interesting  discussic^i 
of  this  question  is  found  in  the  School  Rcz'iexc  of  December  i<')03. 

Prof.  K.  H.  I  Tall  mentions  as  an  instance  the  proposition :  **  If 
one  straight  line  meets  another  straight  line,  the  sum  of  the  two 
adjacent  angles  is  equal  to  two  right  angles."    He  says: 

Now  that  is.  I  think,  a  perfectly  self-evident  proposition.  Any  boy 
who  looks  at  it  with  the  figure  before  him,  sees  that  it  is  true:  and 
when  he  is  asked  to  prove  that  it  is  true,  he  is  in  this  state  of  mind : 
"  Either  the  person  who  asks  me  to  do  that  is  an  idiot,  and  I  do 
not  know  how  to  reason  with  him.  or  I  am  an  idiot." 

Professor  Hall  then  quotes  the  usual  proof  and  continues : 

By  the  time  the  boy  has  got  through  that,  I  think  he  is  in  doubt. 
Of  course  this  can  be  justified  in  a  way.  We  know  what  geometry 
is.  Geometry  is  a  rigid  course  of  reasoning,  where  you  start  with 
certain  agreed-upon  material,  certain  agreed-upon  axioms  and  defini- 
tions and  you  are  to  use  those  only.  But  I  think  it  is  unfortunate 
to  apply  that  machinery  to  a  problem  that  is  self-evident  from  the 
very  start.  The  boy  ought  to  use  that  machinery  at  the  ver>'  outset 
to  prove  something  which  he\:an  not  prove  without  it.  This  propo- 
sition starts  a  b(\v  with  .'i  di«^couraiicd.  helpless  feeling  which  it 
takes  weeks  to  get  over. 

Mr  Francis  fof  Phillips  Exeter  Academy]  thinks  that  the 
"  critics  "  are  responsible  for  this  useless  material   in  our  books. 
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A  "  critic  "  finding  that  thing  lacking  would  say :  **  The  lMX)k  is 
lacking  in  rigor.'*  **  That  is  the  end  of  it ;  you  can  not  sell  the 
book." 

If,  then,  we  can  not  get  the  right  book,  we  can  at  least  eliminate 
objectionable  matter  after  due  consideration. 

In  their  endeavor  to  cut  out  the  dead  matter  some  purists  in  the 
profession  go  too  far.  Mr  J.  C.  Packard  of  the  Brookline  [Mass.] 
High  School  suggests  that  we  omit  limits,  incommensurables,  and 
the  derivation  of  x. 

Even  Prof.  G.  Chrystal  [  University  of  Edinburgh  |  excludes  from 
his  Algebra  for  Secondary  Schools  and  Technical  Colle^^es  the  treat- 
ment of  subjects  that  depend  on  the  theory  of  limits  and  con- 
vergency.     He  says : 

The  premature  introduction  of  such  subjects  with  loose  and  even 
misleading  or  false  demonstrations  has  been  one  of  the  most  glaring 
defects  of  our  elementary  mathematical  textbooks.  In  this  respect 
it  is  scarcely  too  much  to  say  that  many  of  them  are  half  a  century 
behind  the  age.  Not  oiily  is  teaching  of  this  kind  a  ivastc  of  time, 
but  it  is  an  absolute  obstruction  to  further  progress.  How  deplora- 
ble the  results  are  is  well  known  to  every  examiner  and  university 
teacher. 

According  to  the  same  writer,  nothing  but  a  comprowisc  l^i'iween 
the  two  opposing  schools  oi  mathematicians  seems  i)raciicable  at 
present.  We  are  living  in  a  transition  period.  A  conscimis  rcc«)jj:ni- 
tion  of  this  fact  will  be  found  very  useful.  iVofessor  Ifaisted  would 
make  mathematics  in  the  schools  more  rigid  than  ever  ("rational 
geometry").  [See  Educational  Review,  December  a^u.  The 
Teaching  of  Geometry.]  On  the  other  hand,  the  Chicago  educators 
and  their  followers  eulogize  the  laboratory  and  field  methods,  insist 
on  observational  work,  and  introduce  interesting  practical  problems. 
One  might  be  tempted  to  ask,  **  Which  horn  of  the  dilemma  shall 
we  seize?"  Ultimately,  however,  it  will  be  seen  that  each  of  these 
conflicting  views  contains  elements  of  truth  which  the  pro;^^ressive 
teacher  will  gladly  embody  in  his  pedagogic  system. 

Summary 

If  mathematical  instruction  is  superficial,  it  is  useless.  If  it  is 
uniformly  uninteresting  to  the  average  pupil,  it  is  harmful. 

b  Special  suggestions 

The  following  mode  of  takini,^  up  theorems  has  gradually  been 
developed  at  this  school.  It  has  given  satisfaction  at  leasi  lo  the 
teacher  who  tried  it.  In  his  opinion,  it  avoids  extremes  and  meets 
some  of  the  best  pedagogic  requirements  of  the  present  day.     It 
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seeks  to  excite  interest,  to  arouse  the  self-activity  of  the  pupils, 
and  aims  at  thoroughness  and  an  intelligent  grasp  of  the  subject. 

Each  theorem  is  taken  up  on  two  consecutive  days.  The  first 
day  is  devoted  chiefly  to  development,  the  second  day  to  review,  drill 
and  applications.    The  work  is  distributed  as  follows: 

FIRST  DAY 

1  The  proposition  is  carefully  introduced  and  developed  by  the 
teacher  by  a  series  of  inductive  questions.  Throughout  the  process 
the  entire  class  constitutes  the  working  unit.  Pass  from  the  known 
to  the  unknbwn,  from  the  particular  to  the  general  etc.  At  first 
it  may  be  well  to  use  a  model.  Then  a  preliminary  diagram  may 
be  drawn  rapidly  by  the  instructor  or  a  pupil.  Construction  lines 
are  introduced  only  as  they  are  needed. 

Professor  Crystal  says: 

A  mathematical  truth  is  not  made  part  of  the  mental  furniture 
of  a  pupil  merely  by  furnishing  him  with  an  irrefragable  demon- 
stration. It  is  not  until  he  has  tried  it  in  particular  cases,  and  seen 
not  only  where  it  succeeds,  but  where  it  fails  to  apply,  that  it  be- 
comes a  sword  loose  in  the  scabbard  and  ready  for  emergencies. 
The  rigorous  demonstration  is  but  the  last  polish  given  to  the  blade. 
It  is  better  now  and  then  to  lead  a  learner  to  feel  the  need  of  a 
weapon  before  we  place  it  in  his  hands. 

2  Hereupon  the  figure  is  constructed  accurately  on  the  black- 
board by  the  teacher  or  a  pupil,  each  pupil  doing  the  same  on  his 
individual  sheet  of  paper. 

3  The  hypothesis  and  conclusion  are  written  in  the  briefest  possi- 
ble manner.  The  proof  is  then  given  in  topical  form,  each  state- 
ment being  furnished  by  a  different  pupil.  These  statements  as 
they  are  written  are  numbered.  Each  pupil  is  meanwhile  making 
his  individual  copy. 

4  After  the  relation  of  the  new  theorem  to  the  previous  work  has 
been  ascertained  and  some  of  its  applications  have  been  studied,  the 
new  lesson  may  be  assigned.  Each  pupil  is  expected  to  review  the 
new  theorem  at  home,  comparing  the  proof  of  the  author,  if  a  text 
is  used,  and  to  bring  the  next  day  in  addition  to  the  solution  of 
exercises  that  may  have  been  assigned,  an  accurate,  neatly  written 
copy  of  the  proposition,  representing  (a)  a  repetition  of  the  black- 
board work,  (&)  a  summary  of  the  proof. 

SECOND  DAY 

I  When  the  class  enters,  the  figure  is  either  on  the  board,  or  is 
rapidly  drawn  by  a  pupil.    As  the  entire  class  witnessed  the  con- 
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struction  of  the  figure  the  previous  day,  the  use  of  a  finished  diagram 
is  not  objectionable. 

2  A  brief  oral,  topical  review  of  the  proposition  follows,  each 
statement  being  furnished  by  a  different  pupil. 

3  Meanwhile,  one  pupil  has  been  sent  to  the  board  to  write  these 
statements  as  they  are  given. 

4  The  entire  proof  (with  reasons)  is  then  given  by  one  or  two 
pupils  in  order  to  bring  the  sum  total  of  the  demonstration  before 
the  class. 

5  Then  the  written  work  is  erased,  and  the  proof  is  repeated  with 
figure  only. 

6  The  letters  of  the  figure  are  then  erased  and  the  proof  is  re- 
peated by  a  pupil  with  pointer  in  hand. 

7  A  diflFerent  figure,  at  the  discretion  of  the  teacher,  may  then 
be  substituted. 

8  Finally,  the  figure  also  is  erased  and  a  mental  diagram  takes 
its  place. 

9  A  summary  of  the  proof  should  be  given  and  the  applications 
of  the  proposition  should  be  reviewed  and  extended. 

This  process  seems  very  complicated,  but  after  a  little  practice 
it  need  not  take  more  than  15  minutes,  though  the  proposition  will 
have  been  reviewed  very  thoroughly.  Both  the  particular  and  the 
j^eneral  aspect  of  a  theorem  will  have  been  emphasized.  Besides, 
each  repetition  is  conducted  in  a  different  manner  and  monotony 
is  avoided.  The  recitation  has  been  more  varied  and  more  inter- 
esting. After  a  month  or  two  the  developments,  which  at  first  con- 
sume the  bulk  of  the  period,  will  require  less  time.  The  entire 
process  can  gradually  be  reduced  somewhat,  more  time  being  given 
to  original  work.  The  possible  criticism  that  the  pupil  is  assisted 
too  much  is  not  valid,  for  he  must  first  learn  the  true  meaning  of  a 
proof.  Besides,  the  exercises  afford  ample  opportunity  of  testing 
his  growth  in  analytic  power. 

8  Original  work 

Do  not  expect  very  much  originality  at  first.  It  will  be  necessary 
to  grade  the  exercises  very  carefully,  in  the  order  of  difficulty  and 
according  to  methods  of  solution.  Typical  problems  must  be 
analvzed  and  demonstrated  before  the  entire  class.  The  methods 
of  solution  should  be  tabulated  [see  summaries  in  Milne's  Gcometry\, 
Each  new  proposition  should  be  regarded  as  a  nezv  tool  for  the 
solution  of  a  new  set  of  problems.  Let  the  pupil  see  some  of  tlic 
possibilities  of  each  theorem.  To  demand  of  be.tjinners  the  solution 
of  complicated  problems  is  like  requesting  an  incipient  mechanic 
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to  manufacture  a  complicated  article  with  tools  as  yet  unknown 
to  him.  Analysis  and  demonstration  are  arts  that  must  be  acquired 
by  patient  application. 

9  Put  questions  or  ^ive  little  problems  that  more  or  less  anticipate 
the  succeeding:  book  work.  Avoid  some  of  the  difficulties  of  the 
subject  by  tlirowin^^  out  suj2:s^estions  in  advance.  Form  the  '*  apper- 
ceptive mass."     Take  up  each  important  topic  at  least  twice. 

10  Let  the  pupils  find,  with  their  own  eyes,  applications  of  the 
theorems,  in  the  wide  universe  surrounding  them.  Many  problems 
from  architecture,  domestic  science,  mechanical  drawing,  and  physics 
have  a  f^eometric  basis.  The  pupils  should  be  impressed  with  **  the 
utility  as  well  as  the  beauty  of  the  subject  '* ;  it  should  appear  real 
to  them,  and  not  simply  an  fngenious  conglomeration  of  abstract 
formulas,  delicate  instruments  of  torture.  Thev  should  be  able  to 
do  as  well  as  see.     [Rule  and  principle,  theory  and  practice.] 

1 1  Pupils  always  enjoy  references  to  the  history  of  the  subject. 

12  Associate  theorems  as  closely  as  possible.  Form  groups  of 
propositions,  e.  g.  the  laws  of  triangles  may  be  classified  as  laws  of 
formation,  of  equality  and  of  inequality. 

13  Make  the  figures,  as  far  as  possible,  self-explanatory,  by 

1  a  suitable  notation  (single  letters,  position  of  letters,  etc. 

2  using  heavy  lines  for  giz'en  parts,  light  or  dotted  lines  for 

construction  elements 

3  introducing  color 

4  enlarging  involved  details 

5  the  use  of  check  marks     [See  Schulze-Sevenoak's   Geom- 

etry] 
r4  Reviews,  specially  during  the  first  three  months,  should  be 
frequent  and  thorough. 

15  The  written  work  should  be  in  ink. 

16  Work  out  your  own  devices  and  illustrations. 

17  Consult  as  many  standard  texts  as  possible.  Read  carefully 
the  prefaces  to  these  books,  from  which  many  useful  hints  may  be 
gathered.  Some  syllabuses  are  very  suggestive.  In  regard  to  text- 
books. Professor  linker  savs : 

• 

The  textbooks  are  too  much  mere  collections  of  definitions, 
theorems,  syllogisms,  almost  totally  devoid  of  any  pedagogic  attempt 
at  presentation.  Like  treatises  on  natural  sciences  without  analytical 
tables,  they  are  instructive,  but  not  educational.  Instead  of  being 
mere  didactic  skeletons,  they  should  be  built  upon  inductive  and 
pedagogical  lines,  with  an  exhaustive  series  of  questions  leading  the 
student  into  the  very  penetralia  of  the  subject  as  to  the  interrelation 
of  parts,  tracing  the  threads  through  all  the  interweaving  of  the  web, 
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tracing  the  consequences  of  this,  that  or  the  other  variation  in  the 

chain  of  syllogisms,  seeking  the  consequences  of  this  omission  or 
that  choice  of  procedure,  insisting  upon  the  phrasing  of  his  con- 
cepts, demanding  the  existential  reasons  for  his  methods  of  pro- 
cedure independent  of  their  logical  correctness.  They  should  not 
only  instruct  the  student  by  presentation  of  facts,  but  they  should 
educate  hmi  by  the  pedagogical  presentation  of  the  logical,  exist- 
ential, selective  and  operational  bcarinj^s  of  those  facts. 

The  above  papers  were  discussed  by  Professors  Roe,  Sisson,  lUil- 

lard  anrl  C'urtiss,  Miss  Wardell,  and  Dr  Karpinski. 

Wednesday  afternoon 

Joint  .session  of  Science  Teachers  Association  and  Associated 
Academic  IVincipals,  Pres.  Ernest  K.  von  XanlrofF  of  the  Science 
Teachers  Association,  presiding. 

The  report  of  the  subcommittee  on  science  was  read  by  Superin- 
itrndent  Hardwell.  The  Science  Teachers  Association  rei)ort  was 
subsecjuently  read  by  Mr  Turner. 

REPOKT  OF  THE   SUBCOMMITTEE  OX    SCIENCE 

THE  PREPARATION  OF  OUTLINES  IN  PHYSICS  AND  CHEMISTRY  FOR  THE  REGENTS 

SYLLABUS,  1905 

r.V   GEORGE   M.   TURNER,   MASTIlN    I'ARK    HIGH    SCHOOL,    r.UKF.M.O 

I*\)r  report,  sec  p.    i8j 
Wednesday  afternoon 
Joint  ^iessioii  with  As>ociat<.'cl  Acadrmic  Principals 

TFIE  PLACE  .AXO  FCXCTTOX  OF  lUOTJKiV  I\  SFX'OXD- 

ARY   EDCCWTIOX 

15Y  CH.VRI.KS  \V.    HAR<;n  T.   SVRACl'SE   rNIVKK.SIT\' 

X'^o  verv  extended  or  critical  sludv  of  the  liisi(;r\  of  educalioii 
will  be  required  to  sliow  that  aloiii^  with  the  shifting  chani^es  of 
civilization,  its  instiiiilions.  |)hil()S()i)h\ .  ethics  etc..  there  have  been 
inore  or  less  correspondini^"  changes  in  the  educational  ideals,  .stand- 
ards and  methods  (jf  vari(;ns  peoples.  \i  tinie^  tliese  chan  ;e.s  hav.- 
l>cen  .so  slow  as  to  be  ini])erce])til)le  ;  at  odier  times  they  have  seetiicd 
more  like  revolutions  then  evohilion.s.  (  )iit  of  ilie  noise  and  smoke  of 
the  old  battles  of  the  creeds,  the  conflicts  of  science  and  reliiiion.  the 
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Stormy  contentions  of  science  and  the  modem  culture  factors  for  a 
place  in  the  curricula  of  college  or  school,  and  the  vanishing  echoes  of 
the  war  of  words  concerning  the  culture  qualilies  of  the  several  factors 
of  the  new  education,  we  have  emerged,  or  are  in  emergent  processes, 
to  find  that  in  many  respects  these  warrinj^  contentions  had  been 
only  modern  illustrations  of  the  old  story  of  the  color  of  the  shield. 
The  bitterness  of  the  battles  of  creeds  has  given  place  to  the  spirit 
and  practice  of  federation  and  cooperation ;  the  hostility  of  classicist 
and  radical  has  largely  resolved  itself  into  an  armistice  of  tolerance, 
if  not  indeed  of  amicable  readjustment. 

While  there  still  remain  occasions  for  healthy  polemics  over  open 
questions  and  new  problems  in  education,  and  anything  less  would 
fall  short  of  healthy  growth,  they  are,  however,  animated  by  a  more 
catholic  spirit,  and  actuated  by  nobler  motives  and  higher  ideals. 

It  may  suffice,  therefore,  by  way  of  introduction  to  say  that  the 
purpose  of  this  paper  is  neither  polemical  nor  concessional,  neither 
apology  nor  eulogy.  It  shall  be  rather  a  simple  and  straightforward 
attempt  to  point  out  methods  for  utilizing  the  ripening  conditions 
of  the  educational  harvest  to  the  largest  good  of  both  pupil  and 
school.  The  signs  of  the  times  seem  to  me  to  indicate  that  perhaps 
seldom  have  educational  conditions  been  more  favorable  for  the 
realization  of  real  health  and  growth  in  our  State  than  in  these 
opening  years  of  the  new  century. 

As  a  further  preliminary  word  it  may  be  well  to  remind  our- 
selves or  perhaps  to  define  to  ourselves  anew  the  fundamental  aims 
and  ideals  of  education  in  general,  though  with  special  reference 
to  secondary  schools.  That  we  have  well  emerged  from  the  shadows 
of  medieval  scholasticism  with  its  benighted  and  limited  ideals,  or 
from  some  later  notions  in  which  educational  purpose  was  chiefly 
informational,  or  which  under  slightly  different  circumstances  em- 
phasized the  cultivation  of  certain  conventional  mental  or  esthetic 
attitudes,  or  social  bias,  there  can  hardly  be  serious  question.  While 
not  indifferent  to  the  good  in  the  older  methods  and  ideals  they  are 
no  longer  regarded  as  fundamental  or  incumbent,  though  to  speak 
thus  may  incur  here  and  there  a  lingering  protest  or  criticism. 
Whether  with  Spencer  we  agree  that  "  to  prepare  us  for  complete 
living  is  the  function  which  education  has  to  discharge  " ;  or  with 
Huxley  that  "  education  is  the  instruction  of  the  intellect  in  the 
laws  of  Nature,  under  which  name  is  included  not  merely  things 
and  their  forces,  but  men  and  their  ways,  and  fashioning  the  affec- 
tions and  will  into  harmony  with  these  laws  " ;  or  with  President 
Eliot  that  the  main  object  of  education  is  development  of  power — 


1904]  BIOLOGY    IX    SECONDARY    EDUCATION  IJ«,) 

'  to  give  to  the  pupil  ability  to  do  an  endless  variet>-  of  things  which 
uneducated  he  could  not  do";  or  with  President  Butier  tliat  it 
means  a  graduated  adjustment  of  the  pupil  to  the  changing  condi- 
tions of  environment  in  science,  literature,  esthetics,  institutions, 
religion ;  or  with  Donaldson  that  "  education  consists  in  im  dinca- 
dons  of  the  central  nervous  system  '* ;  or  whether  we  may  choose 
to  formulate  for  ourselves  still  another  expression  of  the  pr<Dblem, 
it  may  be  safely  assumed  that  in  this  consensus  of  opinion  w  e  have 
a  fairly  critical  definition  of  prevailing  educational  ideas  and  aims, 
sufficient  at  least  for  the  purpose  of  the  present  discussion. 

One  need  hardly  pause  to  show  the  intimate  relation  of  biology 
to  these  definitions.  If  Mr  John  Fiskc  had  left  no  other  coniribution 
to  philosophy  and  science  than  his  luminous  exposition  of  the  <igniti- 
cance  and  importance  of  the  period  of  prolonged  human  infancy 
in  its  relation  to  the  problems  of  family,  social  and  civil  life  and 
progress,  it  would  have  sufficed  to  secure  for  him  an  abiding:  place 
in  the  esteem  of  multiplied  generations  of  his  fellows.  Almost  from 
its  announcement  this  was  seen  to  sustain  intimate  relations  to 
education,  and  in  the  richness  of  its  fruition  along  this  line  't  may 
be  doubted  whether  in  the  entire  scope  of  educational  history,  not 
excepting  the  splendid  contributions  of  Comenius,  Pestalozzi.  Froe- 
bel  or  Herbart,  and  the  doctrine  of  apperception,  interest,  correla- 
tion, etc.  SLnything  so  fundamental  in  conception  or  so  pre^niant  in 
possibilities  has  been  formulated.  "  It  is."  says  President  Butler, 
■'  one  of  the  most  profound  generalizations  of  our  modern  science. 
and  it  has  enabled  us  to  see  to  the  very  bottom  of  education  and  to 
understand  the  biological  significance  of  one  of  the  most  striking 
and  imposing  of  social  phenomena."  This  may  seem  strong  lan- 
guage, but  it  is  not  too  strong.  When  clearly  apprehended  its 
fundamental  content  and  far-reaching  value  as  an  educational  postu- 
late can  hardly  be  overestimated. 

If  this  doctrine  of  Fiske  be  true,  and  every  line  of  evidence  bear- 
ing on  it  increasingly  confirms  it ;  if  in  assuming  it  as  his  pi:)int  of 
departure  in  seeking  the  "  meaning  of  education  '*  President  Butler 
is  correct,  and  I  see  no  possible  alternative,  then  as  pointed  out  by 
the  present  writer  in  an  address  before  one  of  the  sections  of  this 
conference  six  years  ago,  we  must  accept  the  deduction  thai  funda- 
mentally and  practically  education  finds  its  roots  in  the  biologic 
conditions  which  constitute  the  environment  of  the  child  from  birth 
through  the  plastic  years  of  youth,  and  that  as  a  process  it  involves 
the  graduated  adaptation  of  physical,  mental  and  spiritual  powers 
to  the  immediate  and  prospective  environments  of  serious  life. 
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But  what  has  all  this  to  do  with  biology  in  secondary  education  ?" 
We  niiorht  admit  that  as  educational  philosophy  the  foregoing  prin- 
ciples are  proper  and  important  without  allowing  the  inference  that 
therefore  the  subject  of  biology  should  constitute  a  practical  part  of 
the  schor)l  curriculums.  \Vc  shall  see  in  what  follows  that  this  is  not 
the  point  at  issue,  nor  the  ground  on  which  we  are  proceeding.  The 
fact  is  that  already  to  a  greater  or  less  extent  the  subject  is  a  part 
of  the  recognized  "  enrichment  "  of  the  secondary  school  course. 
Our  present  inquiry  has  to  do  chiefly  with  the  questions  of  place 
and  function. 

An  examination  of  the  several  editions  of  the  .  Uadeniic  Syllabus 
from  1888  to  U)00.  and  the  revision  of  1905  now  in  process  of 
adoption,  shows  that  prmMsional  programs  of  botany  and  zoology 
have  been  offered  including  suggestions  and  directions  for  teaching. 
.V  comparison  of  these  several  editions  will  reveal  an  interesting 
evolution  of  both  matter  and  method.  The  syllabus  of  1891  installed 
the  distinct  division  of  *'  biologic  science,"  including  as  at  present 
botany,  zoology  and  physiology.  P>ut  there  was  nowhere  apparent 
in  the  earlier  edition  the  distinctly  biologic  point  of  view.  The  plant 
types  recommended  were  all  of  one  series,  the  phenogams  or  flower- 
ing plants,  and  in  zoology  little  or  no  attention  was  given  to  labora- 
tory work.  Jn  the  edition  of  1805  ^^  distinct  step  in  advance  is  evi- 
dent in  that  emphasis  is  placed  on  '*  investigation  of  facts  rather 
than  acquisition  of  facts." 

Similar  improvement  is  evident  in  the  edition  of  1900,  where  for 
the  first  time  the  distinctive  biologic  point  of  view  dominates  more 
or  less  the  development  of  the  courses  and  the  methods  given,  ft 
is  in  the  report  of  the  subcommittee  on  syllabtis  which  is  to  have 
your  attention,  and  1  trust  a])proval,  that  something  approximating 
a  truly  scientific  provision  for  these  courses,  is  clearly  evident. 
The  report  postulates  the  importance  and  '*  advantage  for  ])irpils 
to  study  animals  and  plants  in  their  relation  to  each  other."  I'nfortu- 
nately,  however,  almost  immediately  this  ideal  is  apparently  dr()i)])ed 
and  independent  courses  in  botany,  zoology  and  physiology  are  pro- 
vided, in  each  of  which  T  shotild  think  is  prescribed  sufficient  work 
for  an  entire  year.  Let  us.  not  overlook  the  ideal  of  biology — not 
the  multiplicity  of  facts,  not  the  large  and  but  slightly  differentiated 
members  of  a  group,  but  the  relations  of  facts,  the  significance  of 
likenesses  and  differences,  factors  of  adaptation  and  homology,  fuiida- 
mental  processes  of  nutrition,  growth,  metabolism,  reproduction  etc. 
Why  not  the  morphology  and  physiology  of  living  things.  animaN 
and  plants  conjointly  and  comparatively,  throughout  the  entire  year. 
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rather  than  botany,  zoology  and  physiology  as  distinct  and  more 
or  less  independent  courses? 

As  to  the  place  of  such  a  course  in  the  curriculum  much  may 
be  said  pro  or  con  in  reference  to  the  recommendation  of  the  report 
placing  it  in  tlie  first  year.  It  would  sc^m  that  putting  the  advanced 
Ciiurses  in  botany  and  zoology  in  the  last  year  leaves  an  unfortunate 
interregnum  between  the  two,  and  utterly  divests  the  subject  of  that 
continuity  which  ought  to  be  an  important  feature  here  as  elsewhere. 

As  a  final  word  concerning  the  place  of  biology  in  the  course, 
or  whether  indeed  it  have  any  place,  I  would  beg  to  insist  that  it 
be  governed  by  a  still  more  important  consideration,  namely,  the 
teacher.  Though  biology  be  one  of  the  most  absorbing,  and  at  the 
same  time  one  of  the  most  stimulating  and  disciplinary  courses, 
yet  I  am  firmly  convinced  after  some  20  years  of  personal  experience 
and  observation,  that  it  is  one  of  the  most  difficult  to  successfully 
teach.  Therefore  I  would  say  that  if  the  alternatives  be  no  biology, 
or  biolog>-  indifferently  taught,  the  former  is  by  far  to  be  chosen. 

But  it  may  be  asked  why  there  should  be  difficulty  concerning 
the  teacher?  Are  such  teachers  rare?  They  are  not  numerous 
under  prevalent  conditions,  which  ordinarily  involve  some  half  dozen 
other  subjects  of  the  most  diverse  >ort.  They  are  not  of  spon- 
taneous origin— rdo  not  arise  full-orbed  at  the  nod  and  beck  of  every, 
school  board.  Unlike  poets,  who  arc  said  to  be  born  not  made, 
biologists  have  to  be  made  as  well  as  born,  and  the  former  process 
is  quite  as  important  as  the  latter,  neither  of  which  is  unimportant. 
For  in  addition  to  the  special  fitness  which  is  only  obtainable  under 
the  proper  environment  and  tuition,  there  must  be  the  inborn,  throb- 
bing biologic  soul,  alive  and  responsive  to  the  soul  of  nature.  Such 
teachers  exist  and  are  obtainable. 

Nevertheless,  I  plead  for  biolog}'  in  the  schools.  Biology  rather 
than  botany  or  zoology,  singly  or  in  successive  courses.  Biology 
means  more  than  either  alone,  is  more  than  either.  It  proceeds 
on  the  postulate  that  organisms  are  living,  acting,  interacting, 
sensitive,  irritable,  responsive  and  adaptive  to  a  degree  seldom 
realized  by  those  untrained  to  observe.  They  live,  struggle,  thrivii 
and  achieve,  or  suffer,  decline  and  perish. 

For  life  is  not  as  idle  ore. 
But  iron  due  from  deepest  gloom, 
And  heated  hot  with  burning  fears. 
And  dip't  in  baths  of  hissing  tears, 
And  battered  by  the  shocks  of  doom 
To  shaoe  and  use. 
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It  is  the  province  of  biology  to  scrutinize  these  manifold  aspects 
of  life,  to  resolve  the  intri^^ate  web.  unravel  the  tangled  mazes,  to 
correlate  them  into  rational  science. 

It  is  not  to  be  inferred  that  nothing  of  this  inheres  in  either 
botany  or  zoology,  particularly  in  those  modern  departures  known 
as  oecology,  still  the  fact  remains  that  they  belong  distinctively  to 
biology  rather  than  to  either  of  the  others  alone,  in  which  we  are 
for  the  most  part  concerned  wuth  anatomy,  morphology,  physiolog\' 
or  perhaps  embryology.  These  are  far  from  unimportant.  C^n  the 
other  hand  they  have  a  place  peculiarly  their  own.  In  the  mazes 
of  morphology  there  is  a  discipline  unique  and  unsurpassed.  In 
comparative  anatomy  is  a  drill  indispensable  to  the  prospective  medi- 
cal student,  without  which  he  nuist  miss  much  that  is  fundamental 
in  the  scientific  aspect  of  his  calling. 

Moreover,  in  both  botany  and  zoology  are  afforded  opportunity 
for  the  development  of  a  feature  too  much  tabooed  of  late,  namely, 
taxonomy  or  systematic  work.  While  the  old  methods  may  have 
over-emphasized  this  aspect  of  the  subject,  still  there  is  here  a 
means  of  discipline  not  to  be  despised,  specially  if  associated  with 
ample  drill  on  the  morphologic  data  which  underlie  scientific 
taxonomy. 

Again,  since  there  is  a  growing  provision  for  such*  critical  courses 
in  these  subjects  as  will  render  them  acceptable  as  college  entrance 
options,  it  may  be  safe  to  assume  that  greater  emphasis  is  likely 
to  be  placed  on  them  as  independent  courses  rather  than  as  joint 
courses  in  biology,  though  in  many  cases  both  are  likely  to  obtain 
in  practice,  it  will  not  be  w-ide  of  the  present  discussion  to  urge 
that  whether  the  one  or  the  other  idea  predominate,  or  wdiether 
the  entire  time  be  given  to  botany  or  all  to  zoolog}*,  that  in  any  case 
the  subject  be  approached  from  the  biologic  point  of  view-,  and 
that  whetlier  the  type  idea,  or  some  other  govern  in  the  course 
of  instruction,  the  teacher  do  not  for  a  moment  lose  sight  of  the 
biologic  conception,  that  all  organisms,  whether  animal  or  plant,  or 
sharing  characteristics  of  both,  are  living,  responsive,  adaptive 
individualities,  or  are  i)roducts  of  fundamentally  indistinguishable 
biologic  forces  and  laws,  and  that  however  diverse  may  be  an  organ 
or  tissue,  in  a  last  analysis  the  vital  processes  are  essentially  similar. 

Concerning  the  function  of  biology  in  secondary  education  it  will 
only  be  possible  briefly  to  cite  some  of  the  more  important  features. 

I  The  revelation  of  the  living  world.  From  birth,  to  death  we 
are  in  the  midst  of  a  living  environment.  All  nature  is  throbbing 
with  life — the  air  we  breathe,  the  earth  on  which  w^e  tread,  the 
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rivers,  the  sea — all  are  the  teeming  homes  of  an  infinite  progeny  of 
life.  The  vital  procession  continues  in  unbroken  succession  from 
that  far-off  time  when  in  sonic  happy  conjunction  of  synthetic 
elements  protoplasm  had  birth,  on  through  the  present  fulness  into 
the  beckoning  future  where  Utopia  may  be  no  longer  the  baseless 
fabric  of  a  dream  but  startlingly  vivid  with  reality. 

Of  this  we  are  part  and  parcel,  dependent  on  the  same  funda- 
mental conditions  of  environment  and  struggle  as  are  other  of 
nature's  children.  And  this  it  is  as  much  the  privilege  and  right -of 
pupils  to  know  and  appreciate  as  it  is  ours.  It  is  one  of  the  functions 
of  biology  to  bring  home  to  the  consciousness  of  these  youth  the 
fact  that  there  is  a  unity  and  correlation  of  vital  law  common, 
not  only  to  animal  and  plant,  but  to  themselves  as  well,  and  that 
moreover,  there  are  bonds  of  dependence  and  interdependence,  if 
not  indeed,  of  interrelation,  which  it  is  of  the  utmost  importance  to 
properly  understand  and  appreciate.  A  single  illustration  without 
details  will  suiHce  to  justify  the  assertion,  namely,  the  fact  of  the 
well  known  causal  relations  of  some  of  the  simplest  of  the  vital 
progeny,  germs  or  microbes,  to  not  a  few  of  the  most  virulent  and 
dreaded  of  diseases,  some  of  which  arc  common  to  annuals  and 
man. 

Familiarity  with  a  few  of  the  simplest  of  these  facts  on  the 
part  of  even  pupils  might  be  sufficient  to  insure  the  healthy  growth 
of  correct  sanitary  principles  and  practices,  which  in  turn  might 
easily  suffice  to  materially  augment  the  sum  total  of  human 
longevity  by  several  years,  and  at  the  same  time  greatly  increase  the 
sum  of  human  happiness  by  reason  of  having  relieved  the  mind  of 
much  of  the  dread  anxiety  which  now  so  largely  associates  itself 
with  various  forms  of  human  malady,  by  giving  to  every  intelligent 
person  a  rational  insight  into  both  the  cause  and  remedy.  In 
like  proi>ortion  as  the  present  generation  has  no  longer  the  haunting 
nightmare  of  witchcraft  and  kindred  sorceries  may  later  genera- 
tions be  relieved  of  lingering  relics  of  similar  sort  which  harass  this. 
If  any  special  vindication  of  this  claim  were  needed  beyond  that 
intrinsic  in  the  nature  of  the  subject  it  wcnild  be  easily  obtainable. 
To  a  personal  friend  of  mine,  one  of  the  most  eminent  of  American 
physicians  said  during  the  fearful  epidemic  of  fever  which  decimated 
our  armies  in  a  single  camp  many  times  over  all  that  suffered  in 
all  the  battles  of  the  Spanish  War,  **  If  our  vohuitecM*  soldiers  in 
Florida  and  Cuba  could  have  known  Init  the  simplest  principles  of 
bacteriology,  and  something  of  the  relations  of  bacterial  organisms 
to  disease,  we  should  not  be  reading  these  drea<l  reports  of  typhoid 
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fever."  These  simple  principles  come  easily  within  the  understand- 
ing of  average  pupils  of  the  secondary  schools,  and  within  the  scope 
of  an  elementary  course  in  biology. 

2  Generation,  heredity  and  kindred  problems.  Of  the  thousands 
who  graduate  from  the  secondary  schools  comparatively  few  will 
ever  be  able  to  pursue  their  education  in  the  college  or  univer- 
sity, or  have  other  opportunity  to  gain  an  insight  into  that  most 
vital  of  all  problems  of  biology — generation  and  heredity.  If  the 
highest  level  and  average  of  human  vigor  and  perfection  is  ever 
to  be  realized  it  must  be  through  some  method  other  than  a  defiance 
of  the  simple  and  fundamental  laws  of  biology  which  underlie  genera- 
tion and  progeny.  Shall  we  look  with  admiration  on  the  rich 
perfection  of  the  fruits  of  an  intelligent  application  of  these  laws 
to  the  endlessly  varied  products  of  field  and  stable,  and  then  with 
dull  stupidity  bewail  the  endless  line  of  human  degeneracy,  pauperism 
and  imbecility?  We  may,  just  so  long  as  we  surround  the  whole 
institution  of  human  matrimonv  with  a  shroud  of  maudlin  senti- 
mental  ism  and  stupid  ignorance  and  leave  every  generation  to  re- 
peat the  follies  inseparable  from  such  a  course.  In  this  attitude  and 
suggestion  there  is  no  occasion  for  prudish  hysterics.  The  entire 
subject  may  be  unfolded  and  developed  in  mixed  classes  in  second- 
ary schools  in  the  course  of  a  study  of  the  simplest  organisms  in 
the  laboratory,  and  without  raising  so  much  as  the  suggestion  of 
indelicacy  or  impropriety.  With  fundamentals  clearly  understood 
in  relation  to  these  laboratory  organisms,  or  in  the  myriad  flowers 
which  deck  a  summer  landscape,  or  in  the  life  history  of  a  simple 
angleworm,  their  significance  and  bearing  on  human  weal  will  not 
be  overlooked  or  mistaken,  though  not  a  syllable  of  direct  suggestion 
be  made,  if  such  a  precaution  be  considered  important. 

Correlated  with  instruction  along  these  lines,  indeed  almost  in- 
separable from  it,  may  be  most  effectively  inculcated  the  scientific 
aspects  of  narcotics  and  "  temperance  physiology."  Simple  experi- 
ments on  the  developing  ^%^  or  embryo  of  fish  or  frog  will  afford 
both  illustration  and  demonstration  that  need  no  declamation  or 
citation  of  authorities  in  order  to  secure  conviction  of  truths  whicli 
lie  revealed  before  the  eye  of  the  observer. 

I  would  not  be  misunderstood  on  this  matter,  where  clear  think- 
ing and  lucid  utterance  are  so  important  and  too  often  lacking.  It 
woulcl  not  be  essential  to  contrive  these  experiments  and  exhibit 
them  for  the  express  purpose  of  enforcing  a  moral  precept  or  an 
ethical  principle,  but  rather  as  they  may  incidentally  come  out  in 
the  usual  and  steady  prosecution  of  the  work  of  the  course.     It  is 
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partly  in  the  inculcation  of  the  scientific  habit  of  thought  and  work 
that  these  lessons  force  themselves  on  the  attention  and  win  con- 
viction. It  needs  no  gift  of  prophesy  to  forecast  the  suggestion  that 
the  only  final  solution  of  any  of  these  problems  will  come  through 
the  safe  and  sane  methods  of  science  critically  applied.  Whatever 
may  have  been  the  merits  of  the  method  of  settling  matters  of  ethics 
or  practical  life  by  "  authority,"  it  has  probably  passed  the  zenith 
of  its  conclusiveness  and  its  future  is  one  of  waning  power.  Sooner 
or  later  even  pupils  will  discover  for  themselves  ways  of  discerning 
the  truth  of  this  or  that  lesson  or  dictum,  and  if  adversely,  so  much 
Ae  worse  for  the  case. 

3  Biology  and  the  scientific  method.  It  has  already  been  sug- 
gested that  in  the  acquisition  of  the  critical  methods  of  the  labora- 
tory there  comes  a  satisfying  sense  of  certainty  and  finality* in  the 
search  for  truth.  There  is  nothing  intricate  or  abstruse  about  this 
method ;  it  is,  as  Huxley  long  ago  pointed  out,  "  trained  and 
organized  common  sense."  It  involves  no  mystical  or  occult  pro- 
cesses, no  legerdemain,  no  superior  order  of  mind,  simply  critical 
and  laborious  study  of  facts  and  inflexible  honesty  and  courage  in 
their  interpretation.  Both  the  method  and  spirit  imply  rather  an  atti- 
tude of  mind  than  a  special  endowment  of  power  and  sense.  While 
often  associated  with  the  laboratorv  if  lea.  and  always  involved  in 
honest  laboratory  work,  yet  it  is  not  limited  thereto.  As  an  attitude 
of  mind  it  will  be  found  wherever  one  is  honestly  engaged  in  the 
quest  of  truth.  An  eminent  classicist  [  Jebb]  has  said  "  the  diffusion 
of  that  which  is  specially  named  science  has  at  the  same  time  spread 
abroad  the  only  spirit  in  which  any  kind  of  knowledge  can  be 
prosecuted  to  a  result  of  lasting  intellectual  value."  It  remains 
true,  however,  that  educationally  this  method  is  seen  to  best  ad- 
vantage in  laboratory  practice,  where  tanjjible  and  ponderable 
problems  pertaining  to  things  arc  taken  up  and  prosecuted  to 
inflexible  and  unquestionable  results.  The  facts  and  phenomena 
of  chemistr}'  and  physics  afford  conspicuous  illustration  of  the  idea. 
The  facts  and  phenomena  of  bioloi;v  differ  widely  from  the  former, 
involving  data  often  devoid  of  the  ponderable  and  tangible,  yet 
not  the  less  real  or  important,  indeed  in  an  important  sense  more 
so,  if  possible,  still  the  methods  of  their  demonstration  are  essen- 
tially the  same  in  principle  ihoug^h  involving  varying  differences 
of  detail  according  to  phenomena. 

To  acquire  this  concept,  and  attitude  nuist  constitute  one  of  the 
most  fundamental  of  all  educational  endowments.  FCx-lVe.^jident  Clil- 
inan  in  an  important  address  before  the  Association  of  Colleges  of  the 


136  NEW  YORK  STATE  SCIENCE  TEACHERS  ASSOCIATION       [DcC.  2& 

Middle  States  and  Maryland  said  "  The  liberally  educated  man  shotild 

also  be  acquainted  with  the  principles  and  methods  of  scientific 

inquiry.     Such  knowledge  does  not  come  from  reading  books  or 

attending  lectures.     As  a  general  rule  it  can  only  be  secured  by 

prolonged  courses  of  observation  or  of  experiment,  and  these  courses 

can  rarely  be  advantageously  followed  without  the  various  helps 

that  are  provided  in  modern  laboratories."     And  herein  lies  the 

justification  for  the  large  development  of  the  laboratory  idea  in 

all  departments  of  school  work  where  it  can  be  profitably  employed, 

that  is,  chiefly  among  the  sciences. 

To  quote  again  from  Huxley,  our  pioneer  in  laboratory  biology, 

No  boy  or  girl  should  leave  school  without  possessing  a  grasp 
of  the  general  character  of  science,  and  without  having  been  dis- 
ciplined more  or  less  in  the  method  of  all  science,  so  that  when 
turned  into  the  world  to  make  their  own  way,  they  shall  be  prepared 
to  face  scientific  problems  not  by  knowing  at  once  the  conditions 
of  every  problem,  but  by  being  familiar  with  the  general  current 
of  scientific  thought,  and  by  being  able  to  apply  the  method  of 
science  in  a  proper  way  when  they  acciuaint  themselves  with  the 
conditions  of  the  special  problem. 

4  Biology  and  culture.  Tt  may  not  sufficiently  satisfy  the  de- 
mands of  educational  philosophy  that  a  subject  develop  keenness  of 
intellect  or  skill  of  eye  or  hand.  The.  idea  of  culture  is  often 
demanded  and  riirhtly  so  in  its  true  educational  sense.  Not,  how- 
ever, in  the  merely  conventional  sense — the  pose  of  body  or  inflection 
of  voice  or  those  social  proprieties  which  too  often  pass  for  cul- 
ture, in  the  possession  of  which  there  is  most  often  the  pharisaic 
spirit  which  thanks  God  he  is  not  as  other  men. 

If  on  the  other  hand  wc  look  on  culture  as  breadth  of  view, 

largeness  of  soul,  afl"ectionate  interest  in  human  weal,  the  mental 

perspective  which  conies  from  generous  cultivation  of  its  powers, 

then  it  will  not  be  clifticult  to  see  the  relation  of  biology  no  less 

than  other  factors  as  a  means  of  realizing  it.    Martineau,  free  from 

the  bias  of  the  scientific  specialist,  says  of  culture. 

It  secures  a  .j^cmiine  liberality  of  mind,  a  sympathy  with  what- 
ever makes  man  intelligent,  trracions  and  noble,  and  a  delight  in 
rendering  this,  as  far  as  jvissible,  common  of  all.  .  .  and  hr  in 
whom  it  is  represented  is  an  epitome  of  the  higher  faculties  of  our 

life. 

Eliot  savs  of  it. 

The  worthy  fruit  of  academic  culture  is  an  open  mind,  trahied 
to  careful  thiiikinu.  instructed  in  the  metlu^ls  of  philosophic  investi- 
gation, accjuainted  in  a  ii:ener;d  way  with  the  accumulated  thought 
of  past  generations,  and  |)cnetrated  with  humility. 
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That  biology  holds  the  key  to  no  small  measure  of  the  truth  of 
nature  will  not  be  seriously  called  in  question  by  any  well  informed 
mind.  If  love  for  truth  and  diligence  in  its  quest  enter  into  our 
concept  of  culture,  then  again  it  must  be  evident  that  our  science 
has  within  it  the  potentials  of  large  and  varied  culture. 

Again,  the  realm  of  nature  has  ever  been  the  infinite  source  of 
the  beauty  which  has  ravished  the  soul  of  humankind  from  long  be- 
fore its  climax  in  the  supremacy  of  Greek  science,  art  and  philoso()hy. 
To  portray  some  fragmentary  phases  of  this  rich  treasury  has  been 
at  once  the  ambition  and  despair  of  painter  and  sculptor.  But  for 
its  adequate  appreciation  some  insight  into  its  biologic  history  and 
relationships  would  seem  almost  self-evident.  Some  one  has  com- 
pared nature  to  a  splendid  gallery  filled  with  the  masterpieces  of 
the  creative  genius  of  the  great  artist  and  architect  of  the  universe. 
We  may  grant  the  comparison ;  but  at  the  same  time  have  a  right 
to  ask  who  is  to  best  perceive  and  interpret  all  its  aspects  of  grace 
and  beauty?  If  biology  holds  the  key  to  it  one  outside  its  scope 
must  be  relatively  as  one  who  would  master  the  riches  of  the 
Louvre  or  Vatican  with  a  veil  over  the  eyes,  or  as  one  seeking  to 
interpret  a  gallery  of  pictures  whose  faces  had  all  been  turned  to 
the  wall. 

But  nature  is  more  than  a  gallery  into  which  may  stroll  the 
listless  vagrant  who  would  while  away  life's  fitful  hours.  It  is 
rather  a  laboratory  or  studio,  where  there  are  problems  to  be  solved, 
or  where  truth  and  beauty  await  form  and  expression. 

If  someone  should  remind  us  in  this  connection  of  the  ancient 
motto  which  adorned  the  archway  of  that  heathen  temple  and 
admonish  us  in  its  language,  "  Know  Thyself,"  or  should  recall 
Pope's  modem  paraphrase  of  the  same  sentiment,  "  The  noblest  study 
of  mankind  is  man,*'  it  may  suffice  to  say  in  response  that  biology 
through  the  doctrine  of  evolution  and  the  establishment  of  the  cell 
theor>'  of  development  and  heredity,  offers  the  only  scientific  ap- 
proach thereto,  and  may  therefore  safely  accept  the  challenge. 

In  striking  confirmation  of  this  claim  Agassiz,  who  despised  the 

doctrine  of  evolution  and  knew  nothing  of  the  significance  of  the 

cell  theory,  has  eloquently  declared 

Man  is  the  crowning  work  of  (jod  on  earth :  but  though  so 
nobly  endowed,  we  must  not  forget  that  we  arc  the  lofty  children 
of  a  race  whose  lowest  forms  lie  prostrate  within  the  water,  having 
no  higher  aspiration  than  the  desire  for  food  ;  and  we  can  not  under- 
stand the  possible  degradation  and  moral  wretchedness  of  man, 
without  knowing  that  his  physical  nature  is  rooted  in  all  the  material 
characteristics  that  belong  to  his  type,  and  link  him  even  with 
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the  fish.  He  may,  if  he  will,  abjure  his  better  nature  and  be  verte- 
brate more  than  man.  He  may  sink  as  low  as  the  lowest  of  his 
type,  or  he  may  rise  to  a  spiritual  height  that  will  make  that  which 
distinguishes  him  from  the  rest  far  more  the  controlling  element  of 
his  being  than  that  which  unites  him  with  them. 
.   Whether  this  feature  should  constitute  a  phase  of  the  several 

functions  of  biology  in  secondary  education,  or  merely  sustain  an 
inferential  relation,  as  in  certain  other  points,  may  be  an  open 
question.  Personally  I  should  deprecate  the  introduction  of  any 
considerable  measure  of  the  speculative  aspects  of  biology  into  these 
courses,  and  particularly  tliose  concerning  which  data  are  not 
abundant  and  far  more  difficult  to  correlate  and  interpret.  These 
are  problems  for  the  expert  and  specialist,  and  however  interesting 
in  themselves  could  serve  no  distinctively  disciplinary  or  primary 
educational  ends.  They  may  be  safely  relegated  to  such  later 
period,  either  in  the  college  course,  or  in  the  educational  and  in- 
formational period  of  mature  tliought  in  the  later  life  of  man  or 
womanhood.  The  all  important  end  will  have  been  secured  in  the 
more  fundamental  work  of  the  laboratory,  or  the  field,  or  the  sea- 
shore— in  the  open  mind,  the  observant  eye,  the  critical  faculty  and 
the  mature  judgment  in  dealing  with  facts  and  principles  and  phe- 
nomena of  nature.  With  these  ends  attained  it  will  be  safe  to 
assume  that  where  there  is  the  inborn  or  acquired  love  for,  and 
interest  in  the  great  world  of  life,  from  its  simplest  to  its  most 
complex  forms,  some  way  for  their  exercise  will  be  found,  or  at 
any  rate  the  capacity  to  appreciate  the  various  economic,  sanitary 
or  cultural  significance,  will  not  be  lacking. 

Prof.  Howard  Lyon — I  feel  that  I  know  more  about  dynamos 
than  I  do  about  electric  eels  and  so  regard  myself  as  somewhat  in- 
competent to  discuss  a  paper  on  biology.  However  I  have  some 
positive  convictions  concerning  the  scope  of  biologic  study  to  be 
presented  in  secondary  schools.  It  has  always  seemed  to  me  that 
the  study  of  physiology  and  anatomy  were  ill-suited  to  the  interests 
of  secondary  school  life. 

The  remark  of  a  child  illustrates  to  my  mind  the  present,  and  as  it 
seems  to  me,  ill-advised  trend  of  biologic  teaching.  The  pet  cat 
of  a  friend's  household  had  died  and  in  due  time  it  was  buried  and 
a  marker  set  up  stating  that  Fuzzy  had  been  a  good  cat.  In  sym- 
pathy a  caller  said  "Mary,  you  will  miss  Fuzzy,  won't  you?" 
Instantly  the  child  replied  **  Yes,  but  we  will  have  the  pleasure  of 
his  grave.'' 

In  biologic  work  the  pleasure  of  the  grave,  of  the  dead  thing, 
has  been  too  much  substituted  for  the  interest  in  the  living  thing. 
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For  secondary  school  work  the  study  of  living  things  seems  best 
suited  to  fitting  a  youth  to  enjoy  and  appreciate  the  natural  world. 

If  school  life  ends  with  the  secondary  school,  the  training  will 
be  adequate  for  the  average  citizen.  If  a  youth  is  planning  to  be- 
come a  biologic  specialist  as  a  teacher  or  a  physician,  the  college 
will  naturally  complete  the  training  along  the  lines  of  physiologv 
and  anatomy. 

The  study  of  hygiene,  of  plant  varieties,  of  growth  from  seeds. 
of  useful  fruits,  roots,  woods  and  fibers,  of  the  varieties,  lives  and 
haunts  of  animals  could  be  undertaken  in  the  lowest  grades  and 
continued  in  the  high  school.  In  the  high  school  the  work  could 
profitably  take  the  turn  toward  systematic  botany  and  classification 
of  animals  based  as  far  as  possible  on  external  qualities.  A  little 
thought  will  convince  one  that  there  is  an  abundance  of  topics  of 
study  along  the  lines  indicated. 

It  seems  to  me  that  botany  as  presented  in  Professor  Bailey's 
Plant  Life  is  splendidly  adapted  to  the  interests  of  youth. 

Unfortunately  no  account  of  animal  life  seems  quite  so  attractive 
in  that  field  as  the  work  named  above  for  plant  study.  In  con- 
nection with  the  study  of  plants  one  is  naturally  attracted  to  various 
h'nes  of  earth  science — specially  to  the  nature  of  soils,  fertilizers. 
weather  conditions  favoring  the  growth  of  plants — to  plsnt  pests 
and  the  means  of  their  extermination.  In  short,  all  study  bearing 
on  successful  agriculture  is  full  of  value  and  interest.  Commer- 
cial geography  as  presented  in  Redway's  works  might  be  substituted 
with  great  profit  for  dissection  work  in  biology:  and  seems  well 
adapted  to  a  commercial  age  that  seeks  to  make  human  beings 
comfortable,  happy  and  strong. 

I  learn  by  questioning  that  classes  in  biology  have  dissected 
clams  and  are  able  at  graduation  from  the  high  school  to  make 
drawings  of  the  organs  of  the  animal  and  to  give  the  technical 
names  that  apply  to  the  same — and  yet  are  not  able  to  go  out  in  the 
woods  and  name  six  forest  trees  in  their  winter  garb  or  identify 
a  dozen  familiar  birds.  If  I  were  to  suggest  the  scope  of  biologic 
work  that  would  have  most  cultural  value  in  the  life  of  the  average 
citizen  I  would  earnestly  urge  greater  attention  to  the  study  of 
living  forms,  and  of  the  woods,  fruits,  textile  fibers,  gums,  tissuec, 
foods,  and  of  that  endless  variety  of  organic  products  that  contribute 
to  the  wealth  and  prosperity  of  nations. 
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Wednesday  evening 

JOINT    SESSION 

TilE   NEW  YORK  SECONDARY  SCHOOL  SYSTEM 

LV  WDRLW   S.    DK.M'KR,   COMMISSIONER  OF  EDUCATION 

Mr  President  and  Ladies  and  Gentlemen:  Thanking  you,  Mr 
President,  for  }our  loo  generous  words,  and  you,  my  friends,  for 
your  Cordial  welcome,  I  tender  you  my  sincere  acknowledgments 
and  add  my  Christmas  greetings  and  my  congratulations  upon  the 
reassuring  outlook  of  the  opening  year.  The  attendance  at  these 
different  and  flourishing  associations  of  New  York  teachers,  com- 
bined with  the  experience  in  other  states,  seems  to  prove  that  the 
holiday  week  is  the  natural  time  of  the  year  for  large  meetings  of 
teachers.  In  about  all  but  the  name  these  meetings  form  the  coun- 
terpart of  the  great  stale  associations  which  will  meet  at  the  capitols 
of  all  of  the  western  states  in  this  Christmas  vacation  and  which  will 
leave  a  lasting  impression  upon  the  educational  work  of  half  of  the 
country.  It  is  very  desirable  to  make  a  show  of  numbers.  We  each 
feel  a  little  prouder  and  a  little  stronger  when  we  have  a  part  in 
these  large  gatherings,  which  always  leave  definite  impressions  upon 
the  people. 

The  time  of  the  year,  the  business  that  brings  Us  into  association, 
the  public  expectations  that  encompass  us,  and  the  general  confidence 
and  prevailing  hopefulness  of  the  situation  are  all  heartening. 

It  is  the  Christmas  season.  How  much  that  means  in  human  life ! 
It  turns  thought  to  the  stars :  it  begets  the  effort  of  souls  to  chime 
with  the  music  of  the  spheres.  In  celebration  of  the  most  stupendous 
event  in  either  religious  or  secular  history,  the  busy  world  stops  at 
this  point  in  the  '*  circle  ol  the  golden  year  "  and  blesses  itself  with 
songs  of  thanksgiving  and  gifts  of  love. 

The  work  of  the  schools  accords  with  the  spirit  of  the  Christmas 
week.  Work  gives  trend  and  tone  to  the  lives  of  workers.  Our  work 
gives  added  warmth  to  the  inevitable  good  fellowship  of  an  holiday 
assemblage  and  gathers  truer  impulses  and  nobler  inspirations  from 
the  generous  and  joyous  atmosphere  of  the  Christmas  celebration. 

But  there  are  some  sobering  elements  which  must  enter  into  our 
deliberations.  We  represent  a  people  and  look  to  a  future.  It  is  a 
great  people  and  a  long  and  an  all  important  future.  No  other  peo- 
ple have  such  gigantic  and  unlike  factors  of  population.    There  are 
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700,000  Yiddish-speaking  people  in  the  heart  of  the  city  of  New 
York.  We  recognize  the  fact  and  reckon  with  it.  No  other  Ameri- 
can state  has  been  so  uniformly  courageous  in  assuming  the  burdens 
of  popular  education  and  in  placing  them  upon  the  resources  which 
ought  to  bear  them ;  no  other  state  has  a  better  appreciation  of  present 
exigencies,  and  no  other  is  more  determined  to  maintain  an  educa- 
tional system  which  shall  meet  the  future  needs  completely.  The 
face  of  the  Empire  State  was  never  to  the  rising  sun  more  squarely 
than  now.  With  an  hundred  millions  for  the  canal,  education  must 
surely  have  the  money  that  it  needs.  New  York  will  continue  to 
hold  the  gateway  to  the  **  long  house  "  and  her  men  and  women  will 
continue  to  do  things.  Of  all  the  things  to  l)e  done,  popular  educa- 
tion must  have  the  first  and  best  attention  and  whatever  support 
it  needs.  It  is  not  more  a  matter  of  money  than  of  plan  and  method  ; 
not  more  a  matter  of  legislation  than  of  the  spirit  of  men  and  women  ; 
not  more  a  matter  of  theory  than  of  intelligent  appreciation  of  con- 
ditions and  of  patriotic  and  cheerful  fellowship.  It  makes  the  touch 
of  elbows  more  agreeable  and  comradeship  of  more  moment  in  these 
holiday  associations  of  New  York  teachers. 

But  happily  the  outlook  of  this  particular  year  is  full  of  promise. 
The  state  is  in  the  aggressive  mood.  The  educational  forces  are 
united.  We  must  differ  in  judgment  upon  details,  but  we  will  come 
to  conclusions  through  discussion.  Merc  influence  or  mere  volu- 
bility or  mere  anger  or  mere  selfishness  will  not  count.  We  will 
come  to  understandings  and  then  we  will  put  our  forces  together  in 
executing  them.  Until  we  are  reasonably  agreed  upon  any  im- 
portant move,  we  will  hold  it  in  abeyance.  When  we  are  reason- 
ably agreed  upon  a  polic}'  we  will  put  it  through.  The  way  is  open. 
We  have  had  the  educational  convulsion  of  our  generation.  A  long 
road  stretches  before  us.  \Vc  will  travel  it  together, — city  schools 
and  country  schools,  public  schools  and  private  schools,  elementary 
schools  and  secondary  schools,  and  colleges  and  universities  and 
professional  schools  and  special  schools  for  the  unfortunates,  and 
libraries  and  studv  clubs  and  museums,  and  all  of  the  instrumentali- 
ties  for  uniformly  diffusing  knowledge,  for  extending  and  enlarging 
popular  enlightenment,  for  raising  the  level  of  a  people's  intel- 
lectual life — we  will  all  fall  into  the  system  and  go  along  in  com- 
pany. And  whatever  we  do  shall  be  made  to  conform  to  peda- 
gogic principles  as  we  understand  them,  to  the  best  interests  of  all 
of  eight  millions  of  people,  to  the  expectation  that  we  are  to  have 
an  educational  revival  from  Oyster  Bay  to  Dunkirk,  and  to  all  the 
exigencies  of  the  rather  serious  task  of  perfecting  a  sane  and  bal- 
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anced  educational  system  which  shall  be  equal  to  the  support  of 
free  institutions  and  not  a  whit  behind  that  of  any  other  state  in 
the  Union  or  of  any  other  people  in  the  world. 

This  is  a  good  resolution  for  this  Christmas  meeting.  If  there 
are  any  who  refuse  to  take  it  we  are  sorry.  One  is  happier  in 
marching  with  a  procession  than  in  sitting  by  the  roadside  and 
seeing  it  go  by.  If  there  is  one  who  would  turn  back  from  the 
splendid  sunlight  of  a  resurrection  to  the  leaden  skies  and  the 
quaking  earth  of  a  crucifixion  morning,  it  is  time  for  proceedings 
de  lunatico  inquiricndo.  By  far  the  greater  part  of  us  are  going 
on  with  this  state.  We  are  going  to  aid  in  maintaining  its  primacy 
and  we  arc  going  to  make  its  destiny  as  great  as  we  can.  We  are 
going  with  a  great  throng  who  will  do  things,  and  we  are  going  to 
have  part  in  the  doing.  We  want  every  one,  of  whatever  clan  or 
party,  to  go  with  us  in  promoting  interests  which  are  common  to 
us  all.  And  whether  each  one  of  us  shall  be  able  to  do  little  or 
much,  we  guarantee  that  the  very  eiYort  will  bear  the  assurance  of 
a  gladsome  New  Year  to  all  who  will  strive  to  have  a  share  in  the 
work  of  the  world. 

The  secondary  schools 

All  that  I  have  said  is,  of  course,  a  prelude.  I  have  set  for 
myself  tonight  the  task  of  discussing  our  system  of  secondary 
schools.  I  expect  to  speak  of  the  history  of  these  schools  but  not 
to  present  anything  like  a  history  of  them.  I  shall  treat  of  the 
thought  that  has  brought  them  to  tlieir  present  state  but  shall  lay 
no  claim  to  capability  for  a  philosophical  examination .  of  their 
organization,  their  work,  or  their  relations.  In  due  time  Doctor 
Edward  J.  Goodwin,  the  Second  Assistant  Commissioner,  who  is 
in  immediate  charge  of  this  field,  out  of  wide  reading,  deep  thinking 
and  ample  experience,  will  do  all  that.  I  expect  to  present  some 
observations  concerning  the  future  of  these  schools  and  their  rela- 
tions to  the  educational  system  and  the  people,  but  upon  the  distinct 
understanding  that  any  suggestion  of  mine  concerning  policies  not 
yet  concluded  is  made  to  my  associates  in  the  teaching  force  rather 
than  to  the  Legislature  and  is  subject  to  revision  in  the  light  of  a 
wider  and  more  illuminating  discussion.  • 

There  are  145  registered  academies  and  655  registered  high 
schools,  or  exactly  800  approved  secondary  schools  in  the  Univer-. 
sity  of  the  State  of  New  York.  The  figures  stir  recollections  and 
investigations  and  exemplify  an  advance  both  remarkable  and  re- 
splendent. 
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It  is  not  for  me  to  say  that  this  system  has  reached  anything 
like  its  best  form,  nor  to  think  that  it  is  yet  doing  anything  like 
the  work  we  may  well  expect,  but  when  I  read  this  paragraph  from 
perhaps  the  best  piece  of  educational  history  published  in  the  last 
year  by  one  of  the  first  half  dozen  professors  of  education  in  Ameri- 
can universities,  I  gain  confidence  that  the  system  is  not  so  very  bad. 
Professor  Brown  of  the  University  of  California,  in  The  Making  of 
the  Middle  Schools,  says: 

If  the  University  of  the  State  of  New  York  had  a  rather  vague 
existence  in  the  earlier  days,  there  has  been  no  doubt  of  its  place 
among  the  actualities  in  more  recent  times.  The  spirit  of  organ- 
ized activity  has  been  at  work  in  the  institution,  with  all  the  stirring, 
straining,  and  collision  of  diverse  purposes  which  commonly  attend 
that  spirit's  operation.  The  strongly  centralized  administration 
which  this  unique  establishment  embodies  has  been  railed  at  and 
glorified,  but  it  has  gone  on  organizing,  and  organizing  still  more, 
until  it  has  become  a  force  to  be  reckoned  with  in  the  making  of 
our  higher  grades  of  instruction.  It  can  hardly  be  doubted  that 
this  university  now  .presents  the  most  thoroughly  organized  state 
system  of  secondary  education  which  has  yet  been  developed  on 
American  soil. 

That  is  competent  opinion  from  the  outside.  The  courts  would 
sav  that  before  that  could  be  cast  aside  it  would  have  to  be  distin- 
gui.shed  rather  closely.  If  competent  in  any  court,  it  outjht  to  be 
convincing  in  a  New  York  tribunal. 

But  let  us  look  at  the  process  of  evolution.  There  have  been 
three  fairly  well  defined  steps  in  the  making  of  American  secondary 
schools.  First  there  was  the  Latin  grammar  school  of  the  colonies. 
Second  came  the  academy,  which  prevailed  and  ilourished  from  the 
Revolutionary  War  till  past  the  middle  of  the  nineteenth  century. 
And  third  the  public  high  school  which  has  come  into  its  estate  in 
the  la.st  half  century. 

The  colonial  grammar  school 

The  colonial  grannnar  school  took  its  name  and  its  character  from 
the  early  cathedral  grammar  schools  and  the  monasteries.  There 
were  not  manv  of  them  and  thev  were  for  the  greater  part  both 
local  and  temporary.  They  were  in  almost  every  instance  fitting 
schools  for  the  colleges.  They  did  not  scatter  their  affections. 
Each  one  was  the  instrument  and  feeder  of  a  particular  college. 
They  prepared  pupils  for  the  college  entrance  examinations,  but 
they  had  to  go  far  to  supplement  the  meager  instruction  received 
in  the  home  schools,  or  perhaps  oftener  in  the  homes  where  there 


144  ^'KVV  YORK  STATE  St  IKXCK  TEACHERS  ASSOCIATION       [DeC.  28 

were  no  schools  at  all.    Of  course  they  observed  and  inculcated  the 
religious  beliefs  of  the  colleges  which  they  supported. 

The  character  of  the  New  England  grammar  schools  at  the 
middle  of  the  17th  century  will  be  seen  from  the  statement  that 
"  When  scholars  had  so  profited  at  the  grammar  schools  that  they 
could  read  any  classical  author  into  English  and  readily  make  and 
speak  true  Latin,  and  write  it  in  verse  as  well  as  in  prose,  and 
perfectly  decline  the  paradigms  of  nouns  and  verbs  in  the  Greek 
tongues,  they  were  judged  capable  of  admission  in  Harvard  College." 

At  Princeton,  a  century  later,  **  Candidates  must  be  capable  of 
composing  grammatical  Latin,  translating  Virgil,  Cicero's  Ora- 
tions and  the  four  evangelists  in  Greek,  and  must  understand  the 
principal  rules  of  vulgar  arithmetic.*'  and  this  controlled  the  work 
of  such  grammar  scho(^ls  as  there  were  at  that  time  in  the  Middle 
Colonies. 

These  schools  are  commonly  called  '*  free  schools,"  but  they  were 
not  wholly  free.  They  claimed  tuition  fees,  depended  upon  generous 
gifts  which  they  often  secured,  and  looked  to  pennanent  endow- 
ments which  some  of  them  realized.  Often  gifts  of  lands  or  some 
si)ecial  revenues  were  made  by  the  town.  Certainly  they  were  not 
public  in  the  sense  that  they  were  supported  by  uniform  taxation. 
The  term  **  free  school  "  seems  to  have  been  used  to  designate 
schools  not  restricted  to  a  particular  class  of  pupils. 

Xew^  England  led  in  the  formation  of  these  early  classical  schools 
because  New  England  was  Nc7c  England.  Institutions  in  New 
iilnglarid  naturally  enough  copied  institutional  life  in  Old  England, 
'llie  English  peasantry  had  no  schools.  The  English  nobility  and 
aristocracy  maintained  colleges  and  fitting  schools  for  their  own. 
The  grammar  schools  like  the  colleges  of  which  they  were  really 
a  part  came  from  the  higher  classes  and  were  necessarily  exclusive. 
There  was  a  fine  aristocracy,  indeed  a  gifted  and,  speaking  rela- 
tively, a  learned  aristocracy  in  New  England  and  naturally  enough 
it  followed  the  ways  of  the  mother  country.  Often  it  improved 
upon  those  ways.  The  growing  spirit  of  democracy  made  this  par- 
ticularlv  true  in  education. 

The  Dutch  were  the  first  to  set  up  the  really  free  elementary 
school  in  America.  They  brought  more  democracy  with  them  than 
the  Puritans  did.  The  Pilgrims  had  more  of  it,  man  for  man,  than 
either ;  but  there  were  not  enough  of  them  to  bring  a  very  great 
quantity  or  propagate  it  very  rapidly.  Before  the  English  over- 
threw the  Dutch  there  were  many  elementary  schools  in  New  Neth- 
erland.     There  were  only  one  or  tw^o  grammar  or  classical  schools. 
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After  the  English  triumphed  all  of  the  Dutch  schooLs  disappeared, 
liducation  was  a  bone  of  contention.  The  Enj^^lish  had  no  disposi- 
tion to  encourage  elementary  schools  for  Dutchmen.  It  seemed 
perilous  to  them.  In  the  more  than  a  century  from  the  English 
invasion  to  the  Revolution  there  were  two  and  onlv  two  schools 
established  by  the  Dutch  with  the  English  official  approval.  Both 
were  granmiar  schools.  I'he  English  crown  could  tolerate  Dutch 
classical  schools  rather  than  Dutch  elementary  schools.  That  much 
seemed  reasonably  safe  when  the  teachers  had  to  be  approved  by 
English  bishops.  One  of  these  schools  was  as  transitory  as  classical ; 
the  other  was  splendidly  persistent  for  it  merged  into  Columbia 
Universitv. 

Rise  of  the  academies 

iTOre  is  nothing  more  interesting  in  our  history,  or  in  any  his- 
tory, than  the  relation  of  the  democratic  to  the  educational  advance. 
The  growth  of  sentiment  and  fecHng  which  f(^rced  the  Revolution 
was  quickly  reflected  in  inn(jvati<jns  upon  the  character  of  tlie  schools. 
The  Colonial  grammar  schools  were  pushed  down  into  unoccupied 
territory  from  the  exclusive  institutions  of  such  aristocracy  as  there 
was.  They  were  the  instruments  of  a  distinct  copartnership  be- 
tween church  and  state.  They  were  comuK^ner  and  stronger  where 
that  copartnership  was  the  widest  and  the  mcxst  exact.  They  were 
few  and  weak  where  that  relation  was  nonexistent  or  hieflFective. 
But  of  course  until  real  democracy  began  to  assert  itself  there  were 
no  schools  save  the  exclusive  ones  provided  l)y  the  crown  and 
church.  With  the  approach  of  the  Revolution  and  resulting  from 
the  same  causes  new  social,  ecclesiastical  and  i>olitical  conditions 
produced  a  new  order  of  schools.  The  tendency  toward  the  inde- 
pendence of  governmental  and  ecclesiastical  affairs  was  developin;^ 
and  the  close  relation  between  church  and  state  which  so  long 
obtained  in  the  Puritan  theocracy  was  weakening.  The  effect  upon 
the  schools  was  twofold, — to  make  the  lower  grades  of  schools  the 
instmments  of  the  democratic  advance  and  to  stimulate  private  and 
denominational  effort  in  the  interest  of  the  old  order.  The  results 
were  the  common  elementary  school,  developed  more  slowly  than  we 
are  accustomed  to  think,  and  also  a  new  institution  of  nuich  higher 
grade  under  private  and  denominational  control,  with  more  exact 
legal  and  cor|)orate  organization  and  powers,  and  not  entirely  with- 
out state  largess.  The  grammar  schools  did  not  wholly  disappear, 
but  they  rapidly  decreased  in  numbers ;  and  such  as  lived  contractetl 
their  curriculums,  and  shed  their  denominational  bent,    .\  very  few, 
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notably  tlic  Boston  Latin  School,  have  been  adopted  by  the  public 
and  have  conic  down  to  the  present  day,  retaining  a  distinct  classical 
curriculum.  Wherever  this  has  occurred  it  has  been  in  close  asso- 
tiation  with  other  secondary  schools  with  wider  courses  and  freer 
electives. 

Even  before  tlie  Revolution  an  academy  appeared  here  and  there : 
but  it  needed  Independence  to  settle  matters.  And  Independence 
did  settle  matters.  We  too  often  forget  that  there  were  two  Eng- 
lish parties  on  the  other  side  in  the  American  Revolution.  The 
Puritan  party  was  not  a  democratic  institution,  but  it  was  being 
trained  tu  more  liberal  and  independent  thinking,  and  was  coming 
to  see  the  need  or  at  least  the  inevitable  advance  of  democratic 
institutions.  The  English  in  America  who  had  not  yet  become  full- 
fledged  Americans  were  Puritans.  They  had  no  deep  affection  for 
the  Cavaliers  or  the  Royal  Cabal  at  London  and  their  political  and 
religious  faith  and  their  pioneer  life  made  them  the  best  fighters 
the  world  ever  saw.  Real  separation  made  complete  independents 
and  pretty  fair  democrats  of  them  all.  They  were  a  little  slow 
and  needed  time,  but  time  made  them  about  the  best  Americans  in 
the  lot.  'Hiey  joined  the  issue  and  got  up  splendid  little  scrim- 
mages at  Lexington  and  Concord.  They  did  some  awful  fighting 
at  Bunker  Hill,  but  lost  the  hill.  Thev  were  not  without  humor, 
grim  as  it  was,  when  they  told  the  British  commander  they  would 
like  to  sell  him  some  more  hills  at  the  same  cost.  But  the  military 
power  of  the  Cavalier  political  cabal  for  the  time  being  in  the  con- 
trol of  the  English  government  was  outwitted  on  Long  Island  and 
pretty  largely  absorbed  at  Saratoga.  It  is  interesting  to  hear  Sir 
(leorge  Trevelyan,  a  good  enough  English  authority,  in  the  best 
and  most  judicial  history  of  the  Revolutionary  struggle  which  has 
been  written,  tell  us  that  we  were  then  fighting  the  English  govern- 
ment in  order  to  keep  and  enlarge  English  liberty.  Whether  or 
not  it  would  have  otherwise  been  lost,  as  a  matter  of  fact  we  did 
keep  it  and  enlarge  it.  lender  rather  bad  treatment  after  the  war, 
which  we  all  regret  now.  the  Royalists  either  came  to  be  Americans 
or  went  back  to  England  or  over  to  Canada  and  left  a  pure  democ- 
racy to  begin  to  break  out  new  roads  and  go  ahead  as  fast  as  it 
would. 

'  The  elimination  of  the  influence  of  English  politics  from  the 
affairs  of  government  in  America,  the  removal  of  the  oversight  of 
the  English  church  over  religious  affairs  in  this  country,  and  par- 
ticularly the  distinct  enunciation  of  the  entire  separation  of  state 
and  church  in  the  scheme  of  government  which  rose  above  the  fires 
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of  the  Revolution  gave  decisive  im])ulse  to  new  educational  ideas 
and  distinct  form  and  energy  to  a  new  manner  of  school. 

The  American  academy  was  not  a  democratic  institution  but 
it  was  more  democratic  than  the  colleges  and  Latin  schools  which 
antedated  it.     It  was  as  democratic  as  the  hold-over  influences  or 
ihe  uncertain  political  theories  of  the  time  would  permit  it  to  be. 
It  had  an  independent  legal  organization  with  an  independent  though 
I)erhaps  a  slender  endowment  and  a  self-perpetuating  control.    If 
it  aimed  to  prepare  pupils  for  college  it  undertook  even  more  to 
prepare  pupils  for  life  when  they  were  not  going  to  college.    Often 
its  work  was  wider  than  that  of  the  college  itself.     It  laid  new- 
stress  on  the  study  of  English,  including  its  grammar,  rhetoric  and 
the  art  of  public  speaking.    It  went  more  broadly  into  mathematics, 
including  surveying  and  navigation  and  it  made  important  begin- 
nings in  the  natural  sciences.    Chemistry  and  physics  were  favorite 
subjects.     History  was  universally  taught.     Even  architecture  and 
stenography  got  a  start.      French  was  very  common  and  German 
appears  occasionally.     If  Latin  and  Greek  ccMitinued  to  be  upheld 
they  were  paralleled  by  innumerable  courses  \vhich  were  clearly 
enough  of  democratic  origin  and  must  surely  change  the  outlook 
of  communities  and  propagate  the  democratic  principle  in  affairs. 
It  was  attached  to  the  fortunes  of  no  party  in  politics,  and  although 
it  was  devoutly  religious  in  spirit,  it  of  necessity  came  to  serve  a 
constituency  which  was  much  broader  than  the  membership  of. ^ny 
single  church.     It  exacted  fees,  but  commonly  far  below  the  meas- 
ure of  its  necessities,  and  its  democratic  tendencies  disposed  it  to 
help  all  it  could.     It  surely  needed  the  aid  which  the  state  was 
disposed  to  give  and  as  the  state  was  a  democratic  one  the  fact 
stimulated  the  democracy  of  the  academv  itself. 

The  New  York  academies 

By  the  act  of  Ap.  13,  1787,  the  Board  of  Regents  of  the  Univer- 
sity of  the  State  of  New  York  was  given  the  power  to  charter 
academies.  At  the  first  subsocjucnt  meeting  Krasmns  Flail  .\cad- 
emy,  now  Erasmus  Hall  High  School  of  Brooklyn,  was  chartcre<l. 
At  the  next  meeting  Clinton  Academy  at  TList  Hampton  in  Suff9lk 
county  was  chartered.  In  1794  there  were  12  of  these  academie^j 
in  1809  there  were  30,  in  1829,  48,  and  in  1834.  64. 

It  has  been  the  policy  of  Now  York,  practically  from  the  begin- 
ning to  give  aid  and  encouragement  to  secondary  education.  Whtn 
the  elementary  school  system  was  developed  the  state  imdertook  to 
assure  a  primary  school  education  to  every  citizen.  It  would  not  sup- 
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port  it  but  has  always  compelled  every  district  to  maintain  an  elemen- 
tary school  and  has  made  the  stronger  districts  aid  the  weaker  ones. 
It  has  never  gone  so  far  as  to  assure  a  secondary  school  to  every 
community  by  requiring  town  or  districts  to  maintain  them,  but 
it  has  gone  far  to  induce  communities  to  establish  them  by  giving 
substantial  aid  to  such  as  were  established. 

In  1790  the  state  established  what  is  known  as  the  literature  fund 
by  authorizing  the  Regents  to  take  possession  of  certain  state  lands 
and  apply  the  rents  and  profits  to  aid  colleges  and  academies.  In 
1813  and  again  in  1819  the  Income  of  funds  received  from  other 
state  lands  were  added  to  the  literature  fund  and  in  1827  securities 
to  the  value  of  $150,000  belonging  to  the  canal  tund  were  added 
to  it.  Subsequent  legislation  transferred  annually  $28,000  from 
the  United  States  deposit  fund  to  the  literature  fund. 

For  convenient  reference  and  because  always  interesting  I  insert 
here  a  table  showing  the  distribution  of  the  literature  fund  to 
academies  in  the  years  1820,  1830,  1840  and  i860,  which  will  indi- 
cate the  number  of  schools,  the  whole  number  of  pupils,  the  number 
of  academic  pujJils,  the  sums  apportioned,  and  the  average  amount 
to  each  academy.    It  is  as  follows : 

1820  1830  1840  i860 

Number  of  schools                                30  58  118  160 

Number  of  scholars                          2  218  4  303  10  881  28  941 

Nimiber  of  academic  scholars            636  2222  8841  16  514 

Amount  apportioned                       $2  500  $10  000  $40  000  $40  000 

Average  amount  to  each                     $83  $172  $339  $25<; 

To  indicate  the  location  and  strength  of  the  academies  I  insert  a 
table  giving  the  names  of  the  academies,  the  amount  distributed  to 
each  from  the  literature  fund,  and  the  number  of  pupils  in  eacli 
institution,  by  Senate  districts  in  the  year  1834,  just  seventy  years 
ago. 

FIRST   SENATORIAL  DISTRICT 


Names 

No.  of 
etudentn 

Am't  from 

literature 

fund 

Qinton,  Easthampton 

46 

$   96  65 

Erasmus  Hall,  Flatbush 

95 

280   70 

Institution  for  Deaf  and  Dumb,  New  York 

137 

630  35 

Oyster  Bay,  Oyster  Bay 

48 

179  40 

Union  Hall,  Jamaica 

96 

312  90 

422  $1  500  . , 
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SECONP  SENATORIAL  DISTRICT 


Namw 

No.  of 

8tud«Bt8 

Am't  from 

Utarature 

fund 

Delaware,  Delhi 

48 

$43  54 

Dutchess,  Poughkcepsie 

114 

309  65 

Farmers  Hall,  Goshen 

34 

87  08 

Kingston,  Kingston 

60 

III  27 

Montgomery,  Montgomery 

63 

212  91 

Mt  Pleasant,  Mt  Pleasant 

M7 

246  97 

Xewburgh,  Newburgh 

72 

309  6s 

North  Salem,  North  Salem 

35 

72  57 

Redhook,  Redhook 

36 

106  36 

609  $1 500 


THIRD  SENATORIAL   DISTRICT 


Albany,  Albany 

226 

$278  80 

Albany  Female,  Albany 

318 

470  08 

Albany  Female  Seminary,  Albany 

150 

197  45 

Hudson,  Hudson 

61 

132  30 

Jefferson,  Jefferson 

SO 

42  80 

Kinderhook,  Kinderhook 

75 

140  41 

I-ansingburg,  Lansingburg 

21 

3466 

Schenectady,  Schenectady 

182 

203  50 

1083  $^  500 


FOURTH  SENATORIAL  DISTRICT 


Cambridge,  Cambridge 
Canajoharie,  Canajoharie 
Franklin,  Malone 
(jouverneur,  Gouverneur 
(iranville,  North  Granville 
Johnstown,  Johnstown 
Plattsburg,  Plattsburg 
St  Lawrence,  Potsdam 
Washington.  Salem 


41 

$98  51 

57 

197  02 

45 

147  71 

57 

20s  95 

61 

80  60 

49 

80  60 

42 

III  93 

98 

291  OS 

67 

286  97 

487  $1  500 
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FIFTH   SENATORIAL  DISTRICT 


Names 

No.  of 
students 

Am't  from 
literature 
fund 

Bridgewater,  Bridgewater 

52 

$56  52 

Qinton  Grammar  School,  Clinton 

25 

31    10 

Fairfield,  Fairfield 

77 

118   50 

Hamilton,  Hamilton 

83- 

19865 

Lowville,  Lowville 

71 

69  26 

Oneida  Institute,  Whitesboro 

82 

198  48 

Rensselaer,  Oswego,  Mexico 

47 

105  73 

Sem'y  of  O.  and  G.  Conference,  Cazenovia 

263 

319  .• 

Union,  Belleville 

50 

8385 

Utica,  Utica 

120 

195  06 

Whitesboro.  Whitesboro 

85 

123  95 

946  $1  500 


SIXTH    SENATORIAL  DISTRICT 


Cherry  Valley,  Cherry  Valley 

69 

$207  20 

Cortland,  Homer 

146 

551 05 

Franklin,  Pittsburg 

44 

>82  i}, 

Hartwick,  Hartwick 

37 

145  03 

Ithaca,  Ithaca 

48 

5387 

Oxford,  Oxford 

82 

227  92 

Owego,  Owcgo 

89 

• 

132  60 

515  $1  500  . . 

SKVENTir    SENATORIAL  DISTRICT 


Auburn,  Auburn 

85 

$209  55 

Canandaigua,  Canandaigua 

125 

199  55 

Cayuga,  Aurora 

39 

119  71 

Onondaga,  Onondaga  Valley 

40 

56  52 

Ontario  Female  Seminary,  Canandaigua 

127 

289  25 

Ovid,  Ovid 

88 

113  08 

Palmyra,  Palmyra 

99 

269  45 

Pompey,  Pompey 

28 

3658 

Yates  county,  Penn  Yan 

150 

206  21 

781  $1  500  . . 
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EIGHTH  SENATORIAI.  DISTRIC'l 

Am't  from 
No.  of  literature 

r"  Names  students  fund 

Fredonia,  Fredonia  8i  $279  62 

Lewiston,  Lewiston  57  204  02 

Livingston  county,  Genesee  37  75  60 

Middlebury,  Middlebury  107  241  82 

Rochester,  Rochester  160  5^3  78 

Springville,  Spring^ille  45  185  16 

487  $1  500  . . 

The  wliole  number  of  students  reported  in  academies  in  1834  was 
5330  and  the  number  allowed  by  Regents  in  the  distribution  of  the 
literature  fund,  as  having  pursued  the  requisite  studies  was  3741 ; 
the  value  of  academy  lots  and  buildings  was  $390,825 ;  value  of 
other  real  estate,  $19,722;  the  value  of  piiilusuphical  apparatus  and 
library,  $21,795;  the  value  of  other  personal  estate.  $139,130;  num- 
ber of  books  in  libraries,  10,145 ;  tuition  money  for  the  year,  $73,472 ; 
income  from  permanent  funds,  $9,275 ;  amount  received  from  the 
state,  $12,000;  debts  due  by  academies,  $72,137;  number  of  teach- 
ers, 217;   compensation  of  teachers,  $68,924. 

A  study  of  the  subject  makes  it  clear  that  the  Regents  were  dis- 
criminating in  granting  charters.  They  required  satisfactory  proof 
that  the  institution  had  sufficient  means  to  support  life  and  perfonn 
its  work  creditably  and  they  saw  to  it  that  it  was  not  likely  to 
flourish  at  the  expense  of  a  previously  incorporated  institution. 
This  led  to  applications  to  the  Legislature  which  were  often  granted 
with  less  care.  Between  1819  and  1830  there  were  more  than  40 
academic  charters  granted  by  the  Legislature  mostly  without  con- 
ditions. Upon  the  whole  however  it  may  be  said  that  the  academies 
of  the  state  had  an  excellent  and  in  many  instances  even  an  illus- 
trious history. 

But  in  time  these  splendid  institutions  were  forced  to  give  way 
to  another  class  of  institutions  more  democratic  than  themselves. 
About  375  academies  were  incorporated  between  1787  and  1884. 
By  1884  very  nearly  50  had  been  merged  in  union  schools  or  had 
become  separate  high  schools ;  four  or  five  had  been  resolved  into 
state  normal  schools,  three  or  four  had  served  as  college  foundations 
and  about  250  had  become  extinct.  A  few  after  being  chartered 
were  never  organized.  There  are  now  about  30  of  the  old  time 
private  or  denominational  incorporated  academies  still  in  existence. 
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During  the  last  20  years  there  have  however  come  under  the  visita- 
tion and  inspection  of  the  Regents  a  large  number  of  modem  de- 
nominational schools  of  academic  grade  which  more  than  makes 
good  the  number  of  academies  reporting  in  1884.  But  the  public 
high  schools  have  come  to  far  outnumber  them. 

The  high  school  movement 

The  academics  were  the  outcome  of  the  best  thinking  of  almost 
a  century  of  American  progress.  They  were  the  embodiment  of  as 
fine  heroisms  as  ever  found  expression  in  any  educational  institu- 
tion and  there  have  been  no  finer  in  the  world.  They  were  as  demo- 
cratic as  the  most  aggressive  democratic  spirit  of  their  day  could 
make  them.  They  did  a  work  entitling  them  to  enduring  gratitude 
because  of  wide  and  permanent  value.  Then  as  a  prevailing  class 
they  were  forced  aside  by  a  new  class  of  institutions  which  sprang 
out  of  fresh  and  advancing  thought,  were  more  democratic,  met  a 
wholesome  and  imperative  demand  for  a  wider  range  of  work,  had 
a  much  wider  and  more  potential  influence,  and  gained  new  and  very 
different  ends. 

The  academy  was  an  incorporated  and  endowed  institution, 
though  commonly  so  slenderly  endowed  as  to  be  transitory.  The 
public  high  school  is  supported  by  taxation,  managed  by  public 
officers  and  more  independent  and  permanent.  The  high  school  is 
free;  the  academy  was  as  free  as  it  could  be,  but  it  lived  largely 
upon  fees.  The  difference  appeared  in  the  pupils,  in  the  instruction, 
in  the  outlook,  and  in  the  measure  of  stability.  The  interest  of  the 
mass  is  the  best  endowment  an  institution  can  have.  It  is  even  more 
steadfast  than  statutes.  The  taxing  power  is  not  so  spasmodic  as 
beneficence. 

The  work  of  the  academy  connected  with  the  colleges  and  had 
no  organic  connections  below ;  that  of  the  high  school  connects  with 
the  public  elementary  schools  below  and  forces  the  colleges  after 
long  centuries  of  opposing  theories  to  establish  relations  with  the 
upper  end  of  their  courses  or  waive  the  hope  of  preeminence. 

The  academy  was  pushed  down  into  unoccupied  territory  from 
above;  the  high  school  was  pushed  up  into  the  same  field  from 
below.  The  business  of  one  was  to  serve  the  interests  that  were 
above  but  not  quite  altogether  heavenly ;  that  of  the  other  was  to 
help  on  the  broader  and  more  worldly  concerns  that  were  below. 
In  time  it  transpired  that  with  all  this  in  the  same  territory  there 
was  now  and  then  some  abrasion. 
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The  function  of  the  academy  was  to  prepare  for  college  and  inci- 
dentally for  life;  that  of  the  high  school  is  to  prepare  for  life  and 
incidentally  for  college.  The  one  was  classical  with  some  practi- 
calities :  the  other  is  severely  practical,  and  generally  in  the  best 
sense,  with  some  classical  appurtenances.  The  academy  was  essen- 
tially an  advanced  school  for  boys ;  the  high  school  is  as  essentially 
coeducational. 

The  courses  of  the  high  schools  have  widened  out  from  the  old 
standbys  and  gone  into  about  everything  that  can  aid  one  to  earn 
a  living.  There  is  mental  discipline  in  study  that  informs  the 
mind  and  applies  to  life. 

It  is  interesting  to  study  the  first  decisive  manifestations  of  this 
high  school  movement.  They  came  in  the  West — in  what  was  then 
the  West — where  there  was  nothing  in  the  way,  where  democracy 
was  freer  than  in  thoroughly  settled  social  conditions,  and  where 
the  masses  were  doing  things  on  their  own  account.  The  move- 
ment advanced  on  lines  of  least  resistance,  but  when  forced  it 
accepted  the  gauge  of  battle,  and  when  it  did  it  won  or  drove  a 
mutually  advantageous  compromise. 

The  movement  from  the  beginning  and  always  has  been  strong 
in  the  West — in  whatever  came  to  be  the  West.  A  western  village 
is  ashamed  to  be  without  a  high  school.  The  building  is  the  finest 
and  the  most  conspicuous  in  the  settlement.  It  is  so  in  all  of  the 
North  Central,  the  Mountain  and  the  Pacific  states.  Of  course  it 
results  in  many  struggling  high  schools,  but  in  many  more  which  are 
as  fine  as  any  in  the  land.  And  moreover  they  will  abundantly  take 
care  of  a  splendid  future. 

They  will  do  that  not  so  much  because  of  what  they  are,  but  be- 
cause of  their  buoyant  spirit  and  their  universal  popularity,  because 
they  are  everywhere  and  grow  steadily,  and  because  of  the  relations 
in  which  they  stand.  There  are  sixteen  grades  in  the  free  school 
system  in  the  great  West.  The  continuity  of  the  system  from  the 
beginning  of  the  kindergarten  to  the  graduate  school  in  the  state 
university  is  perfect  and  the  road  is  open.  Certificates  of  work  done 
in  the  school  below  admit  to  the  school  above  without  examination. 
The  inadequacy  of  a  written  examination  as  a  test  of  the  knowledge 
and  the  power  of  pupils  when  the  examination  is  set  by  strangers 
who  have  had  no  immediate  connection  with  previous  work  seems 
to  me  obvious.  The  acceptance  of  certificates  helps  pupils  to  go  to 
the  university  who  would  not  go.  It  stimulates  and  steadies  all  of 
the  schools  below.  It  articulates  the  whole  educational  system  and 
gives  each  part  intelligent  interest  and  pride  in  all  the  other  parts. 
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It  does  not  lower  standards  in  the  universities.  The  tests  of  univer- 
sity work  are  as  severe  and  the  degrees  as  exalted  as  an)rwhere  in 
the  country.  Eastern  universities  try  not  to  believe  it  but  they  will 
have  to  open  their  minds  and  modify  their  opinions. 

And  a  further  word  might  be  dropped  by  way  of  a  not  over  ven- 
turesome prophecy.  The  old  line  universities  which  have  come  to 
be  great,  may  of  course  ccMitinue  indefinitely  upon  old  line  policies 
with  only  very  slight  modifications.  But  unless  they  go  farther  in 
accepting,  not  quietly  or  stealthily,  but  openly  and  avowedly,  the 
credentials  of  high  schools  of  unquestioned  standing,  unless  every 
one  who  has  in  himself  the  reasonable  possibilities  of  doing  their 
work  has  his  free  chance,  unless  they  guard  against  letting  snippery 
and  second-hand  culture  give  tone  to  their  character  and  flavor  to 
their  doings  there  will  be  free  public  universities  in  some  of  these 
Eastern  states  before  all  of  us  die. 

The  demand  of  our  democracy  for  free  education  to  the  very 
limits  of  human  knowledge  is  aggressive.  It  has  grown  more  aggres- 
sive through  the  success  of  the  public  high  school  movement,  and  as 
a  result  of  the  influence  of  high  school  graduates  upon  the  sentiment 
of  the  country.  It  is  going  through  the  land.  It  is  a  demand  which 
will  have  to  be  treated  politely  and  negotiated  with  or  there  will  be 
another  issue,  which  ought  to  be  avoided,  between  public  and  private 
institutions. 

The  figures  concerning  the  high  school  movement  are  as  interest- 
ing as  any  figures  are  likely  to  be.  Commissioner  Harris  tells  us  that 
at  the  turning  point  of  the  last  century  there  were  but  1 1  high  schools 
with  progressive  courses  continuing  from  two  to  four  years  and 
covering  advanced  studies  in  foreign  languages,  mathematics,  litera- 
ture, natural  science  and  history.  In  i860  there  were  44  of  these 
schools;  in  1870.  160:  in  1880,  800;  in  1890,  2526;  in  1900,  6c)OS. 
This  remarkable  growth  has  been  decisive  in  every  section  of  the 
country — the  South  by  no  means  excepted,  but  it  has  at  all  times  been 
specially  noteworthy  in  the  Mississippi  Valley  states. 

The  New  York  high  schools 

But  the  advance  of  the  secondary  schools  in  New  York  is  of  chief 
concern  to  us  tonight.  From  the  very  beginning  of  statehood  the 
bounty  of  the  state  has  gone  liberally  to  these  schools ;  and  the  return 
has  approved  the  policy  and  justified  the  investment. 

What  is  known  as  the  literature  fund,  as  already  stated,  was  estab- 
lished in  aid  of  secondary  education  in  1790.    The  stream  made  a 
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fine  start  and  it  has  gathered  volume  in  its  progress.  It  is  but  just 
to  say  that  no  other  state  has  an>'thing  like  such  a  record.  The  state 
appropriation  now  for  this  purpose  is  $350,000  annnually,  which  is 
apportioned  on  the  basis  of  $100  to  each  teacher,  not  to  exceed  $250 
for  approved  books  and  apparatus  provided  the  school  supplies  a 
like  amount,  and  a  prop*  )rtionate  share  of  the  balance  on  the  basis  of 
attendance  of  academic  students. 

The  state  appropriations  from  1793  tr.  i()04  were,  according  to  my 
best  information.  $4,526,983.80.  The  total  expenditures  of  the 
system  has  been  $104,583413.  The  following  table  will  show  the 
state  aid  and  total  expenditures  for  each  of  the  last  35  years : 


Yew 

State  aid                  Total  expenditurefi 

1869 

$4444446                $779315 

1870 

43  755  54 

971  241 

187I 

44  552  46 

I  075  716 

1872 

45  643  92 

1 059  394 

1873 

133  433  32 

987  151 

1874 

122962  36 

I  160845 

187s 

43000  . . 

1 157946 

1876 

43000  . . 

I  120  731 

1877 

43000  . . 

I  083  229 

1878 

44424  37 

1069880 

1879 

43  000  . . 

1 019  192 

1880 

43000  . . 

I  013  780 

1881 

43000  . . 

I  020  586 

1882 

43  000  . . 

I  146  451 

1883 

43  000  . . 

I  235  016 

1884 

46000  . . 

I  385  120 

1885 

44203  18 

I  323  566 

1886 

44852  23 

I  338  048 

1887 

105  535  ^^ 

1383609 

1888 

105  803  98 

I  645  961 

1889 

107  215  56 

I  936  841 

1890 

107  559  77 

2  341  956 

189I 

99034  17 

2  484  295 

1892 

105  796  53 

2760399 

1893 

105  824  48 

2840282 

1894 

96853  94 

3  304  703 

1895 

116549  19  . 

3  133  218 

1896 

211  989  13 

3560802 

1897 

III  684  37 

3  284  246 
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Year 

State  aid 

Total  expenditures 

1898 

$197923   78 

$3729913 

1899 

205031    56 

5  226  825 

1900 

249351    90 

6096375 

I9OI 

292  311    91 

5  702  718 

1902 

309539    14 

6  627  708 

1903 

304  126  43 

7  107000 

1904 

312358   29 

8  III  369 

$4092761    19 

$91  225  427 

In  1822  the  Legislature  passed  an  act  making  the  trustees  of 
Farmer's  Hall  Academy  in  the  village  of  Goshen,  Orange  county, 
trustees  of  the  common  school  district  when  a  majority  of  the  tax- 
able inhabitants  of  the  district,  should  give  their  consent  thereto. 
An  act  similar  in  all  respects  was  passed  in  1823  concerning  the 
academy  and  the  common  school  district  at  Oyster  Bay  in  SuflFolk 
county.    Here  was  the  nucleus  of  the  union  school  movement. 

The  first  use,  certainly  the  first  legal  use,  of  the  term  "high 
school  "  in  this  state  seems  to  have  grown  out  of  the  combined,  or 
larger,  or  the  little  more  advanced  school  of  the  Lancaster ian  move- 
ment. In  1825  an  act  was  passed  by  the  Legislature  incorporating 
the  "  High  School  Society  of  the  City  of  New  York  "  and  in  the 
next  ten  years  a  dozen  other  similar  acts  were  passed.  Governor 
DeWitt  Clinton  gave  that  movement  and  this  legislation  his  warmest 
support.  While  the  institutions  here  provided  for  were  far  from 
public  high  schools  as  we  use  the  term  they  were  quite  clearly  the 
first  fruits  of  the  public  high  school  movement.  And  the  charters  of 
at  least  two  or  three  of  these  institutions  contained  the  first  dis- 
tinctly recognizable  factors  of  the  public  high  school  for  they  con- 
solidated school  districts,  they  associated  academies  and  elementary 
schools  together  under  public  management,  and  they  combined  class- 
ical instruction  with  instruction  in  the  useful  arts. 

The  act  of  1853  contemplated  such  schools  everywhere  and  for  the 
election  of  boards  of  education  for  their  management.  These  union 
schools  were  authorized  when  there  was  an  academy  in  their  district 
to  make  the  same  the  academic  department  of  the  union  schools 
upon  the  consent  of  the  board  of  trustees  of  the  academy.  Thus  the 
process  of  elimination  and  absorption  went  on,  and  the  union  schools 
with  the  resulting  academic  departments,  and  then  the  independently 
organized  high  schools,  came  to  possess  the  land. 

The  present  number  of  academies  is  as  follows : 
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Academies  (incorporated) 102 

Senior  academic  schools 3 

Middle               "               12 

Junior                 "                25 

Special                "                3 

145 
Of  high  schools 

Hig^  schools 407 

Senior  high  schools 56 

Middle       "               60 

Junior        "                 128 

Special       "                 4 


In  the  state,  during  the  decade  1890-1900,  while  the  growth  in 
enrolment  in  the  common  schools  was  16%,  the  number  of  public 
secondary  schools  increased  140%  :  the  number  of  academies  (in- 
cluding denominational  schools)  34%  ;  the  total  net  property  of 
secondary  schools  and  the  number  of  secondary  students  more  than 
100%.  In  1903,  secondary  schools  reported  95,096  students  and  a 
total  net  property  of  $33,771,006.27,  with  expenditures  for  the  year 
of  $7,106,999.90,  as  follows:  high  school  property,  $14,400,278.45; 
high  school  expenditures,  $5,007,055.02 :  academic  property,  $19,- 
370.727.82;    academy  expenditures.  $2,099,944.88. 

New  York  and  other  states 

We  would  like  to  know  where  we  are  in  comparison  with  other 
states.  The  United  States  Bureau  of  Education  gives  us  the  follow- 
ing figures : 

The  population  of  the  United  States  is  estimated  at  10.43  times 
that  of  New  York.  The  number  of  secondarv  schools  in  the  United 
States  is  14.54  times  the  number  in  New  York. 

Tlie  population  of  New  York  is  2.57  times  that  of  Massachusetts 
while  the  number  of  secondary  schools  in  New  York  is  but  1.72 
times  the  number  in  Massachusetts. 

The  population  of  New  York  is  2.93  times  the  population  of 
Indiana  while  the  number  of  secondary  schools  in  New  York  is  only 
1.09  times  the  number  in  Indiana. 

The  population  of  New  York  is  4.C)  times  the  population  of  Cali- 
fornia but  the  number  of  secondary  schools  in  New  York  is  but  3.05 
times  the  number  in  (\'ilifornia. 
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Turning  from  the  number  of  schools  to  the  number  of  pupils  we 
find  that  whereas  the  population  of  the  United  States  was  1043 
times  the  population  of  New  York,  the  secondary  school  pupils  in 
the  United  States  was  but  8.33  times  the  number  in  New  York. 

The  population  of  New  York  is  2.57  times  that  of  Massachusetts 
and  the  number  of  secondary  school  pupils  in  New  York  is  but  1.78 
times  the  number  in  Massachusetts. 

The  population  of  New  York  is  2.93  times  that  of  Indiana  but  the 
number  of  secondary  pupils  in  New  York  is  2.55  times  the  number 
in  Indiana. 

The  population  of  New  York  is  4.9  times  the  population  of  Cali- 
fornia and  the  number  of  pupils  in  New  York  secondary  schools  is 
4.05  times  the  number  in  California  secondary  schools. 

This  shows  that  in  the  nation  at  large  we  have  less  than  our  pro- 
portion of  secondary  schools  but  more  than  our  proportion  of  sec- 
ondary pupils. 

It  shows  that  we  have  a  less  proportion  of  secondary  schools  and 
pupils  than  such  states  as  Massachusetts,  Indiana  and  California. 

Where  is  the  explanation  ?  It  must  be  admitted,  and  to  her  honor, 
that  Massachusetts  is  exceptional  in  the  number  and  character  of 
secondary  schools.  And  it  is  probable,  and  to  her  honor  again,  that 
she  does  better  than  many  of  the  rest  of  us  in  making  reports  to 
the  Bureau  of  Education.  But  why  should  states  like  Indiana  and 
California  have  more  secondary  schools  and  pupils  than  New  York? 

As  already  suggested  the  secondary  school  development  has  been 
exceptionally  strong,  as  it  was  relatively  very  early,  in  all  of  the 
Western  states  but  if  they  have  really  gone  farther  than  we  in  getting 
up  into  the  realm  of  advanced  popular  education  we  need  to  bestir 
ourselves. 

I  think  there  is  an  ample  and  not  a  farfetched  explanation.  It  is 
in  the  fact  that  the  greatest  city  of  the  continent  is  within  our  borders. 
The  data  show  that  other  states  having  a  very  large  city  in  pro- 
portion to  their  ])opulations  are  also  below  the  average  as  to  the 
number  of  secondary  schools  and  pupils.  Take  for  example  Rhode 
Island,  with  the  city  of  Providence,  Maryland  with  Baltimore,  and 
Illinois  with  Chicago. 

There  are  176  times  as  many  people,  250  times  as  many  secondary 
schools  and  156  times  as  many  secondary  pupils  in  the  United  States 
as  in  Rhode  Island. 

There  are  65  times  as  many  people,  92  times  as  many  secondary 
schools  and  08  times  as  many  secondary  pupils  in  the  United  States 
as  in  Maryland. 
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There  are  15.6  times  as  many  people  in  the  United  States,  19.7 
times  as  many  secondary  schools  and  14.9  times  as  many  secondary 
pupils  as  in  Illinois. 

New  York  has  16.84  times  the  population  of  Rhode;  Island,  17.17 
times  the  'number  of  secondary  schools,  and  18.71  times  the  number 
of  secondary  pupils. 

New  York  has  6.22  times  the  population  of  Maryland,  6.35  times 
the  number  of  secondary  schools,  and  11.75  times  the  number  of 
secondary  pupils. 

New  York  has  149  times  the  population  of  Illinois,  1.35  times 
the  number  of  secondary  schools,  and  1.79  times  the  number  of 
secondary  pupils. 

If  the  size  of  the  cities  and  the  bread  question  in  congested  popu- 
lations affects  the  attendance  upon  secondary  schools  as  we  know 
it  must,  then  there  is  ample  explanation  of  the  New  York  figures. 
Cumulative  explanation  appears  in  the  fact  that  until  a  very  recent 
period  in  the  older  city  of  New  York  (Manhattan  and  the  Bronx) 
there  were  no  public  high  schools.  Happily  the  omission  is  now 
being  remedied  by  the  upbuilding  of  a  number  which  promise  to  be 
as  large  and  as  excellent  as  are  to  be  found  in  the  world. 

Incidentally,  the  secondary  school  attendance  of  the  United  States 
has  doubled  in  thirteen  years.  In  New  York  it  has  doubled  in 
nine  years. 

Comparing  the  statistics  supplied  in  the  state  reports  of  New  York 
and  Massachusetts  it  appears  that  the  number  of  secondary  schools 
in  New  York  in  1903  (780)  was  1.9  times  the  number  in  1893  (410) 
and  that  the  number  of  secondary  pupils  in  1903  (95,096)  was  2.3 
times  the  number  in  1893  (41,799)  while  the  number  of  secondary 
schools  in  Massachusetts  in  1903  (311)  was  only  .9  times  the  num- 
ber in  1893  (341), and  the  number  of  secondary  pupils  in  Massachu- 
setts in  1903  (49,075)  was  1.07  times  the  number  in  1803  ^45*94^  )• 
In  other  words,  the  number  of  schools  in  Massachusetts  by  her  own 
reports  actually  decreased  in  the  decade  and  the  number  of  pupils 
practically  stood  still,  while  in  New  York  the  number  of  schools 
practically  doubled  and  the  ininiber  of  pupils  considerably  more  than 
doubled  notwithstanding;  that  the  ratio  of  increase  in  pn^pulation  was 
exactly  the  same  in  each  state.  And  do  not  infer  that  I  am  lacking 
in  respect  for  the  work  in  Massachusetts.  I  am  comparing  with  what 
has  been  believed  to  be  the  best  secondary  school  state  in  the  nation, 
unless  it  is  our  own,  merely  in  order  to  do  simple  justice  to  a  very 
ffreat  educational  advance  in  the  Empire  State. 
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But  there  is  more  to  be  said,  and  perhaps  it  goes  more  exactly 
to  the  point  of  our  inquiry  and  will  make  clearer  the  course  of  true 
wisdom. 

Let  us  exc]jide  the  city  of  New  York  from  the  calculation  and  see 
where  the  rest  of  the  state  stands.  By  the  last  report  of  the  Bureau 
of  Education  the  number  of  secondary  pupils  to  each  10,000  of 
population  was  in  Massachusetts  16.25,  in  Connecticut  it  was  12.13, 
in  Pennsylvania  7.91,  in  Ohio  13.31,  in  Indiana  12.90,  in  Iowa 
IS«4S»  iri  Minnesota  9.85,  in  California  12.92;  while  in  the  state  of 
New  York  outside  of  the  greater  city  it  was  14.4.  And  it  must  not 
be  forgotten  that  there  are  many  very  considerable  cities  and  one 
large  city  in  the  state  outside  of  the  city  of  New  York  which  enter 
into  this  calculation. 

The  distribution  of  secondary  schools  is  very  uniform  throughout 
the  state.  The  following  table  will  show  it  by  counties,  and  it  will 
be  observed  that  every  county  is  represented. 

Location  of  Nevir  York  secondary  schools 

Counties  Number  of  schools 

Albany  18 

Allegany  15 

Broome  9 

Cattaraugus  22 

Cayuga  10 

Chautauqua  20 

Chemung  6 

Chenango  13 

Clinton  9 

Columbia  8 

Cortland  6 

Delaware  10 

Dutchess  13 

Erie  29 

Essex  16 

Franklin  10 

Fulton  5 

Genesee  11 

Greene  8 

Hamilton  1 

Herkimer  12 

Jefferson  22 

Kings  13 
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CountiM  Number  of  icfaools 

Lewis  7 

Livingston  10 

Madison  21 

Monroe  l8 

Montgomery  8 

Nassau  15 

New  York  19 

Niagara  9 

Oneida  25 

Onondaga  26 

Ontario  II 

Orange  21 

Orleans  6 

Oswego  14 

Otsego  19 

Putnam  6 

Queens  7 

Rensselaer  17 

Richmond  2 

Rockland  6 

St  Lawrence  24 

Saratoga  il 

Schenectady  2 

Schoharie  6 

Schuyler  3 

Seneca  4 

Steuben  21 

Suffolk  24 

Sullivan  5 

Tioga  9 

Tompkins  9 

.  Ulster  8 

Warren  7 

Washington  13 

Wayne  13 

Westchester  27 

Wyoming                                      ^  9 

Yates  5 

753 
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Some  institutions  embraced  in  the  University,  but  for  some  de- 
linquency on  tlieir  part  not  receiving  aid  from  the  state  in  1903,  are 
included  in  the  foregoing  list. 

Beyond  this  the  state  has  entered  upon  the  policy  of  making  an 
allotment  to  the  high  schools  for  the  tuition  of  pupils  who  may 
come  from  districts  without  high  schools  in  order  to  equalize  the 
state  largess  for  secondary  education  to  all  of  the  people,  and  par- 
ticularly to  make  sure  of  aiding  the  more  aggressive  pupils  in  the 
less  fortunate  districts.  The  appropriation  for  this  each  year  equals 
more  than  half  of  the  entire  sum  which  the  state  appropriates  an- 
nually for  the  encouragement  of  secondary  education. 

From  this  it  is  clear  that  neither  the  state  government  nor  the 
people  in  their  loc:il  communities  have  been  indiflFerent  or  unin- 
telligent in  the  upbuilding  of  secondary  schools.  Taking  the  whole 
state  together,  in  spite  of  the  fact  that  the  hindrances  to  the  dif- 
fusion of  higher  education  augment  with  the  size  and  particularly 
with  the  congestion  of  population,  New  York  justifies  the  splendid 
commendation  of  the  author  of  The  Making  of  the  Middle  Schools 
to  which  I  alluded  at  the  beginning.  If  the  special  drawbacks  which 
present  themselves  in  the  metropolis  were  to  be  eliminated  the  pre- 
sentation would  abundantly  show  not  only  the  best  organized  system 
of  secondary  education  developed  on  American  soil  as  Professor 
Brown  puts  it,  but  it  would  show  about  as  abundant  and  energetic 
and  probably  more  evenly  distributed  provision  for  secondary  in- 
struction as  will  be  found  anywhere  in  the  land. 

I  have  felt  warranted  in  pointing  to  the  fact  that  the  city  of 
New  York  has  somewhat  vexed  our  educational  statistics,  but  I 
must  not  omit  to  say  that  there  is  at  the  mouth  of  tlie  Hudson  the 
greatest  problem  in  popular  education  and  particularly  in  that  of  a 
secondary  grade  which  appears  in  this  country  or  in  any  country. 
We  have  only  admiration  for  what  that  great  city,  and  particularly  its 
educational  leaders,  and  more  particularly  still  its  great  city  super- 
intendent, are  doing  now.  None  of  us  would  separate  the  statistics 
or  sever  the  fellowship.  We  remember  the  millions  upon  millions 
which  the  limitless  wealth  of  that  city  has  paid  to  promote  popular 
education  in  all  the  rural  districts  and  we  expect  that  there  will  be 
millions  more.  There  is  something  to  give  back.  It  is  of  quite  as 
much  value  as  the  coin  of  the  realm.  It  is  encouragement  and  com- 
mendation ;  it  is  educational  experience  and  fellowship ;  it  is  balance 
and  steadying  power  which  grows  most  abundantly  among  the 
grasses  and  in  the  woods ;  and  it  is  support  in  the  much  abused  and 
often  the  unjustly  abused  Legislature,  without  which,  m  spite  of  all 


1904]  THE  NEW  YORK  SECONDARY  SCHOOL  SYSTEM  163 

that  is  said  about  home  rule,  I  am  not  sure  but  the  city  would  be 
doomed. 

But  before  passing  from  the  city  of  New  York  it  ought  to  be  dis- 
tinctly said  that  the  rapidity  of  growth  in  the  high  schools  located 
within  the  territory  embraced  by  the  boundaries  of  Greater  New 
York  since  1897  is  altogether  unprecedented  in  the  history  of  educa- 
tion in  this  country.  In  1897  the  number  of  high  school  students 
was  2360,  in  1904,  27,824 — an  increase  of  1079%.  Within  the  same 
period  the  number  of  teachers  increased  from  1 1 1  to  841  or  658% ; 
the  annual  expenditures  from  $161,084  to  $2,922,648  an  increase 
of  1714% ;  value  of  grounds,  buildings  and  equipment  from  $637,- 
245  to  $5,761,004  an  increase  of  804%.  Nor  is  this  all.  There 
are,  in  addition,  five  high  school  buildings  in  process  of  erection, 
the  aggregate  contract  price  of  which  is  above  $3,000,000. 

The  future 

Now  let  us  turn  our  faces  to  the  future.  A  careful  inquiry,  with 
no  purpose  but  the  ascertainment  of  the  truth,  seems  to  make  it 
clear  that  the  people  of  this  state  have  not  been  remiss  in  setting 
up  secondary  schools;  that  in  the  number  of  schools  and  of  pupils 
we  are  above  the  average ;  that  the  advance  in  numbers  in  the  last 
decade  has  been  as  remarkable  as  gratifying;  that  with  the  exception 
of  New  York  city  these  schools  are  evenly  distributed  over  the  terri- 
tory and  are  fairly  representative  of  the  population  of  the  state  and 
that  in  the  city  the  evolution  is  now  going  forward  as  heroically 
and  splendidly  as  it  ever  did  anywhere.  This  is  not  saying  that 
there  is  not  room  for  more,  or  that  what  we  have  are  not  to  be  made 
stronger.  We  are  to  ascertain  what  will  accomplish  both  of  these 
ends. 

We  have  been  speaking  of  numbers  rather  than  of  excellence. 
There  is  no  reason  known  to  me  for  imputations  upon  the  character 
of  these  schools.  I  should  be  surprised  to  learn,  after  all  that  has 
been  said  or  done,  of  any  proof  that  the  average  of  buildings,  of 
equipwnent,  of  teaching  power  and  of  work  accomplished  was  not 
high.  Yet  I  have  seen  enough  of  school  work  to  know  that  it 
often  happens  that  people  who  have  very  indifferent  schools  think 
that  they  have  the  very  best  because  no  one  does  them  the  service 
of  telling  them  the  truth.  It  would  not  be  surprising  if  there  are 
many  schools  registered  for  but  a  part  of  the  high  school  course 
which  make  the  serious  mistake  of  being  more  ambitious  for  a  high 
sounding  name  and  for  appearing  to  do  a  lot  of  work  rather  than 
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for  occupying  a  minor  place  which  is  just  as  honorable  if  they  will 
do  what  they  may  do  just  as  well  as  it  can  be  done.  A  school  which 
is  giving  a  48  count  diploma  in  less  than  four  years  and  with  indif- 
ferent facilities  should  not  be  allowed  to  think  that  it  is  doing  it  as 
well  as  it  may  be  done.  There  is  nothing  to  be  said  against  and 
there  is  much  to  be  said  for  starting  schools  before  they  arc  able  to 
do  four  full  years  work,  but  there  is  everything  to  be  said  against 
a  fifty  cent  piece  having  the  effrontery  to  try  to  pass  itself  off  for  a 
dollar.  There  is  a  field  here  that  can  not  be  tilled  by  people  who  arc 
but  half  informed  about  the  best  there  is  in  high  school  work,  or  by 
people  who  are  self -conceited,  who  lack  courage,  or  whose  most 
substantial  gift  is  mere  politeness.  It  costs  me  nothing  to  admit 
that  the  strictly  technical  and  professional  phases  of  this  great  sub- 
ject lie  outside  of  the  field  in  which  I  can  personally  work  to  the 
best  advantage,  but  I  expect  to  sustain  the  experienced,  surefooted 
and  aggressive  men  and  women  who  have  that  work  in  hand  and 
to  reinforce  their  number  as  far  as  law  and  opportunity  will  let  me 
with  the  best  that  can  be  found  in  any  part  of  the  country. 

It  is  far  from  well  that  schools  should  have  more  courses  than 
capacity  to  do  the  work  completely.  It  is  infinitely  better  to  do  less 
and  do  it  as  well  as  it  can  be  done.  It  seems  idle  to  offer  six  month 
courses  when  the  results  must  be  so  superficial  that  if  the  pupil  goes 
to  a  college  of  standing  he  must  be  told  that  before  he  can  make  a 
fair  start  he  must  get  out  of  his  head  what  has  been  put  in  it,  and  if 
he  does  not  go  to  college  he  is  likely  to  be  hopelessly  misled  about 
his  knowledge  of  the  subject  for  all  time. 

Much  would  be  accomplished  if  a  movement  to  standardize  the 
work  of  the  secondary  schools  in  all  parts  of  this  state,  which  is 
now  under  serious  discussion,  could  be  successful.  And  if  that 
could  be  identified  with  the  standard  for  admission  to  college  estab- 
lished by  the  College  Entrance  Examination  Board  of  the  Middle 
States  and  Maryland  the  need  of  state  universities  in  the  Eastern 
States  will  be  less  urgent  and  logical  than  it  otherwise  will  be.  while 
the  advantages  to  the  colleges  will  be  very  considerable  and  the 
placing  of  more  exact  values  upon  the  work  of  all  secondary  schools 
will  be  more  stimulating  and  steadying  than  we  can  now  foresee. 

Nothing  has  been  said  tonight  about  the  system  of  examinations 
which  has  had  much  to  do  with  the  tone  and  flavor  of  our  secondary 
schools.  There  is  ground  enough  for  saying  that  standing  where 
we  did  a  generation  ago,  between  the  New  England  states  where 
secondary  schools  grew  naturally  out  of  conditions  fixed  by  historic 
causes  and  the  West  which  was  bound  to  have  everything  that  was 
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new,  it  was  practically  necessary  that  something  should  be  found 
to  stimulate  local  interest  and  enlarge  state  appropriations  for  the 
evolution  of  academic  schools.  It  was  found  by  my  early  instructor 
and  life-long  friend.  Doctor  David  Murray,  for  many  years  Secre- 
tary of  the  Board  of  Regents,  in  the  System  of  Regents  examina- 
tions. It  was  a  good  and  potential  move.  There  are  no  reflections 
to  be  passed  upon  anything  that  has  been  done  in  connection  with 
it  now.  But  while  a  system  which  has  been  long  in  the  growing 
is  not  to  be  ruthlessly  disrupted  we  are  not  bound  to  leave  our 
sandals  at  the  door  when  we  meet  to  talk  about  it.  Some  of  us 
who  are  in  a  way  responsible  to  the  future  are  bound  to  speak  about 
many  details  of  it  very  often  and  there  is  reason  for  thinking  that 
the  new  conditions  which  will  surely  open  to  an  educational  sys- 
tem which  keeps  marching  will  force  many  thorough  and  discrimi- 
nating discussions  of  it  in  the  ensuing  years.  Let  us  have  them 
without  apprehension  and  without  acrimony,  with  knowledge  that 
temperate  but  truthful  discussion  is  the  life  current  of  educational 
progress. 

In  the  meantime  one  thing  is  entirely  clear,  and  that  is  that  when 
a  scheme  of  examinations  is  practically  decisive  of  the  quality  and 
of  the  course  of  a  system  of  schools,  that  scheme  in  all  of  its 
branches^  in  all  of  its  vital  parts  is  bound  to  be  not  in  second  class 
or  seventh  class,  but  in  educational  hands  of  the  very  first  class 
training,  experience  and  rank. 

Massachusetts  makes,  as  she  has  always  made,  secondary  schools 
compulsory  by  statute,  though  I  am  unaware  how  far  the  statute 
has  been  executed  against  a  reluctant  community.  Xot  until  recent 
years  has  the  state  appropriated  state  funds  for  the  support  of  these 
schools.  New  York  has  required  an  elementary  school  of  at  least 
reasonable  character  within  reach  of  every  home.  It  has  tried  to 
assure  the  quality  of  the  teaching  by  keeping  in  its  own  hands  the 
certification  of  teachers  while  in  our  excellent  sister  state  to  the 
East  that  has  been  left  to  the  same  local  authority  which  employed 
the  teachers.  After  doing  as  much  as  that,  and  it  has  been  very 
much,  our  state  has  left  all  the  rest,  including  the  secondary  schools, 
to  community  initiative  and  local  pride.  We  have  stirred  local 
initiative  by  favoring  legislation,  and  we  have  done  what  reasonably 
might  be  done  through  the  liberal  distribution  of  state  moneys  to 
give  education  in  every  town  and  hamlet  in  the  state  the  advantages 
which  the  stronger  and  wealthier  communities  owed  to  it.  We  have 
compelled  in  nothing  save  that  there  shall  be  a  suitable  building 
and  a  qualified  teacher  for  a  common  elementary  .school.    To  that 
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extent,  we  expect  to  maintain  a  compulsion  which  compels.  Beyond 
that  we  encourage  and  aid  and  then  give  to  every  community  the 
satisfaction  which  must  flow  from  its  own  accomplishments. 

Our  plan  has  prevailed  from  the  beginning  of  our  educational 
history  and  it  prevails  nearly  everywhere  in  the  country.  Under 
it  we  have  as  excellent  schools,  both  primary  and  secondary,  as  we 
would  have  had  under  a  more  mandatory  system  of  legislation, 
while  we  have  an  educational  system  which  is  altogether  unique 
in  its  flexibility  and  adaptiveness  to  all  local  conditions  as  well  as 
in  the  stimulus  which  gives  to  the  intellectual  self-activity  of  a 
community  and  to  willing  popular  support  because  of  free  popular 
proprietorship. 

Now  and  again  it  has  been  proposed  that  we  shall  adopt  some 
compulsory  policies  which  will  assure  the  universality  of  the  second- 
ary schools.  Any  step  in  that  direction  would  be  necessarily  disturb- 
ing in  the  affairs  of  a  system  now  grown  great  and  in  my  judgment 
would  remove  from  it  its  finest  flavor  and  the  features  which  make 
for  its  best  efficiency.  It  should  not  be  done  unless  necessary,  and 
the  necessity  is  not  apparent.  A  secondary  school  is  not  necessary 
to  safe  citizenship.  It  piay  or  it  may  not  be  necessary  to  the  child's 
best  chance  in  the  world.  That  depends  upon  conditions.  I  can 
conceive  of  conditions  in  which  compulsory  attendance  upon  a 
secondary  school  might  be  what  I  would  think  an  interference  with 
the  right  of  the  parent  and  the  best  interest  of  the  child.  Whether 
or  not  that  is  conclusive  of  the  question  as  one  of  policy  it  is  con- 
clusive of  it  as  one  of  principle.  Going  on  just  as  we  are  we  shall 
have  secondary  schools  quite  as  universal  as  they  can  be  useful, 
and  wherever  they  are  they  will  stir  the  pride  and  hold  the  affections 
of  a  people. 

New  York  recently  began  in  paying  from  the  state  treasury  $20 
per  year  for  the  tuition  of  each  nonresident  pupil  attending  an 
established  high  school,  a  policy  which  proves  her  intelligent  interest 
in  a  great  subject  and  may  easily  be  the  instrument  of  very  great 
results.  But  it  seems  to  me  that  this  movement  needs  some  guidance 
to  the  end  that  it  may  do  the  most  good,  indeed  that  it  may  do  more 
good  than  harm.  Very  possibly  the  legislation  has  not  yet  reached 
its  final  form  and  it  needs  generous  and  unselfish  treatment  to  the 
end  that  its  enduring  state  may  be  free  from  danger  and  full  of  good. 
I  am  confident  you  will  agree  with  me  in  these  propositions. 

I  The  point  of  this  legislation  is  not  to  aid  established  high 
schools.  That  is  done  otherwise  and  very  amply.  If  not  sufficiently 
the  remedy  is  upon  application  alleging  the  fact  and  by  legislation 
which  avows  the  purpose. 
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2  The  State  has  not  intended  to  change  its  thoroughly  established 
policy  of  only  encouraging  secondary  instruction.  It  has  not  begun 
the  policy  of  wholly  providing  such  instruction  without  cost  to  pupils 
in  districts  without  high  schools.  If  it  had,  the  logical  result  would 
be  absolute  state  support  of  all  high  schools,  which  would  be  mis- 
taken if  not  absurd. 

3  The  point  of  this  movement  is  to  aid  deserving  pupils  in 
nonhigh  school  districts,  through  equalizing  to  them  the  advantages 
which  state  appropriations  now  give  to  pupils  in  high  school  districts. 

4  The  state  must  not  make  it  to  the  interest  of  a  district  without 
a  high  school  to  refrain  from  establishing  one.  It  must  not  set 
up  a  policy  which  would  develop  great  secondary  schools,  really 
small  colleges,  at  central  points  by  taking  away  the  strength  of 
existing  schools  in  smaller  places  or  at  the  cost  of  preventing  addi- 
tional schools. 

5  The  state  ought  not  to  put  upon  existing  schools  the  burden 
of  instructing  nonresident  pupils  at  much  less  than  actual  cost  and 
ought  not  to  encourage  boards  and  principals  to  do  this,  in  the  in- 
terest of  the  mere  largeness  or  prominence  of  schools. 

6  The  movement  should  have  in  mind,  not  one  interest  as  against 
another,  but  every  educational  interest  of  the  state.  It  must  aid 
the  weaker  district  and  the  specially  deserving  youth.  The  new 
stream  of  financial  support  nuivSt  be  made  to  help  the  interests  of 
secondary  education  not  where  it  needs  no  help,  but  where  it  really 
needs  help,  and  most  where  it  needs  most  help,  and  particularly  to 
help  boys  and  girls  who  will  not  get  help  without  it.  And  it  must 
be  done  so  that  the  particular  help  afforded  will  not  injure  general 
or  continuing  interests. 

Without  any  wholly  confident  judgment  as  to  next  steps  in  this 
connection,  the  foregoing  propositions  seem  sound  and  it  is  not 
certain  that  the  existing  legislation  exactly  squares  with  them.  But 
time  and  discussion  will  point  the  way  for  us.  We  have  never  yet 
been  unable  to  put  an  appropriation  where  it  would  do  the  most 
good  and  we  are  not  likely  to  be  derelict  now. 

The  secondary  schools  and  the  certification  of  teachers 

The  recent  determination  to  accept  the  standings  gained  in  the 
secondary  schools  for  admission  to  the  teaching  profession  affords 
an  added  reason,  if  any  were  needed,  for  universal  interest  in  these 
schools,  for  giving  the  best  attention  to  their  affairs  and  for  stand- 
ardizing their  work  with  the  closest  exactness.  The  fact  illustrates, 
if  it  does  not  measure,  the  advantages  of  the  educational  unification 
movement  in  the  state. 
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Secondary  schools  and  district  schools  under  same  supervision 

Let  nie  add  that  I  have  been  giving  considerable  thought  to  the 
interests  of  the  country  schools  and  I  am  impressed  with  the  belief, 
which  I  have  heretofore  expressed  to  the  State  Association  of 
School  Commissioners,  that  those  schools  would  be  much  benefited 
if  thev  and  the  union  schools  and  the  town  secondarv  schools  could 
be  actually  related  to  each  other  in  the  same  supervisory  district. 
A  like  advantage  would  accrue  to  the  higher  schools. 

I  am  not  unaware  that  under  the  law  they  are  commonly  in  the 
same  supervisory  district  now.  But  it  is  more  a  legal  fiction  than 
an  actual  fact.  The  manner  in  which  school  commissioners  are 
chosen  and  the  entire  absence  of  statutory  requirements  or  accepted 
understanding  as  to  qualifications,  results  in  the  election  of  many 
commissioners  who  have  aptness  for  public  affairs  but  who  can  not 
be  actually  accepted  as  superintendents  of  the  technical  affairs  of 
the  larger  and  higher  schools.  To  say  that  this  is  always  so  would 
of  course  be  unjust  but  that  it  is  widely  so  will  not  be  denied.  I 
shall  be  wholly  within  the  limits  of  truth  if  I  go  farther  and  add 
that  in  many  a  whole  county  taken  together  there  is  no  actual 
supervision  of  the  rural  schools  and  we  all  know  well  enough  that 
schools  are  not  likely  to  get  on  as  well  without  it  as  with  it. 

The  fact  that  it  would  be  impossible  of  success  if  there  were  not 
an  even  stronger  reason,  as  there  is,  is  enough  to  make  any  move- 
ment to  abolish  the  district  system  uninviting.  It  is  hardly  worth 
while  to  entertain  ourselves  with  things  that  can  not  be  done  or 
ought  not  to  be  done.  But  a  movement  to  relate  the  secondary 
schools  with  the  elementary  schools  in  a  unit  of  supervision  which  is 
small  enough  to  make  supervision  possible,  and  under  a  superin- 
tendent who  can  superintend  the  largest  and  the  highest  as  well  as 
the  smallest  and  the  weakest  to  their  advantage  is  possible  of  attain- 
ment and  would  be  beneficent  in  its  consequences. 

Kindly  give  this  matter  the  benefit  of  your  reflections  as  it  may 
quite  possibly  be  a  subject  of  future  discussion. 

Training  teachers  for  secondary  schools 

The  unprecedented  growth  of  our  secondary  schools  has  created 
a  demand  for  teachers  of  advanced  work  which  it  has  been  difficult 
to  meet.  The  graduations  from  college  are  more  than  ever  before 
but  high  schools  want  a  large  proportion  of  men  teachers  and  the 
number  of  thoroughly  prepared  men  who  want"  to  teach  is  small. 
Boys  who  have  been  taught  by  women  all  through  the  elementary 
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grades  must  at  least  hear  a  masculine  voice  and  get  things  from  a 
man's  point  of  view  by  the  time  they  get  into  the  high  school. 

But  the  difficulty  is  rather  deeper  than  that  not  many  men  incline 
to  teaching.  The  work  of  the  colleges  does  not  incline  them.  Other 
callings  seem  more  inviting  and  the  colleges  do  but  little  by  way  of 
corrective.  The  colleges  do  not  take  much  stock  in  educational 
theory  about  the  professional  training  of  teachers.  College  manage- 
ments are  more  worldly  wise  than  thev  used  to  be.  So  thev  nod  to 
this  theory  in  a  polite  way  rather  than  lose  any  practical  advantage 
which  mig^t  result  from  ignoring  it.  Rut  such  interest  as  most  of 
them  take  in  it  comes  from  prudence  rather  than  conviction.  And  it 
must  be  admitted  that  when  a  university  does  establish  a  separate 
department  upon  the  theory  that  education  is  a  science  and  teaching 
a  profession,  unless  it  makes  a  separate  school  with  considerable 
autonomy  of  its  own,  it  finds  difficulty  in  securing  professors  who  can 
justify  the  theory  and  stir  the  efforts  of  ambitious  men  students. 
Yet,  you  iand  I  know  that  one  can  hardly  hope  to  become  a  successful 
teacher  without  deep  study  of  educational  history,  theory  and  practice. 

But  if  one  can  not  teach  without  knowing  how  to  teach  he  surely 
can  not  teach  without  knowing  the  subject  he  is  to  teach.  The 
courses  in  the  state  normal  schools  (excepting  the  State  Normal 
College)  are  not  broad  enough  in  subject-matter  to  prepare  for 
teaching  in  the  secondary  schools  and  it  seems  to  me  can  not  be 
made  so  without  an  unwarrantable  expense  and  the  probability  of 
lessening  the  attendance  and  withdrawing  their  direct  and  impera- 
tive aid  to  the  elementary  schools.  - 

Now  I  have  no  doubt  about  the  need  of  college  bred  men  and 
women,  with  a  goofl  proportion  of  men,  who  have  been  prepared 
to  teach,  for  the  work  of  the  secondary  schools.  We  are  not  getting 
a  sufficient  supply.  ITiere  is  an  hiatus  in  the  educational  system. 
The  academies  have  rather  the  better  of  this  because  of  their  inde- 
pendent self-control,  because  of  their  somewhat  greater  exdusive- 
ness,  and  because  of  their  closer  college  connections.  The  high 
schools  are  suffering.  It  is  time  to  do  something ;  and  the  something 
might  as  well  be  decisive.  Why  not  set  a  date  when  no  teacher  with- 
out an  approved  college  degree  shall  be  newly  appointed  in  any 
secondary  school  while  the  school  shares  in  state  appropriations? 

This  would  help  the  high  schools  most  decisively.  And  it  would 
do  much  more.  It  would  help  the  colleges  to  a  really  serious  appre- 
ciation of  their  responsibility  for  the  plane  of  work  in  the  secondary 
schools;  and  it  would  accentuate  and  vitalize  the  college  influence 
in  the  educational  svstem  and  in  all  the  intellectual  life  of  the  state. 
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This  state  has  been  splendidly  aggressive  in  uplifting  the  learned 
professions.  It  is  no  reflection  upon  any  other  work  of  recent  years 
in  the  Regents  office  to  say  that  the  best  things  done  have  been 
the  development  of  additional  secondary  schools  and  the  closing  of 
the  doors  to  the  learned  professions  against  persons  who  are  not 
learned.  Not  one  whit  of  anything  accomplished  is  to  be  lost.  All 
we  have  gained  we  are  to  hold  and  more.  There  is  to  be  no  slacking 
of  the  pace.  But  let  us  be  specific.  In  view  of  the  high  ground 
gained  for  all  of  the  other  professions  it  ought  not  to  be  difficult  to 
do  as  much  for  the  teaching  profession.  It  is  an  absurdity  to  protect 
the  other  professions  and  neglect  the  most  important  teaching  posi- 
tions. The  truth  is  we  arc,  relatively  speaking,  protecting  against 
incompetency  in  the  elementary  schools,  even  die  little  ones  at  the 
cross-roads,  more  than  in  the  highest  and  largest  schools  we  have,  if 
I  except  certain  cities  where  special  or  local  laws  apply. 

The  educational  system  must  balance.  The  work  in  tlie  upper 
schools  is  the  hope  of  all  the  schools  below  them.  There  must  be 
universal  recognition  of  the  worth  of  scholarship — not  merely  of 
its  form  or  its  pretensions,  but  of  its  juices  and  its  flavor,  and  of 
its  power  to  apply  itself  to  the  real  concerns  of  life.  Where  shall 
this  be  if  not  in  the  schools?  surely  where,  if  not  in  the  policies  of 
an  ambitious  state  svstem  of  education? 

It  will  be  unfair  to  accept  this  as  a  general  imputation  against  the 
teachers  of  our  middle  schools.  They  have  met  the  demands  of  their 
day.  They  have  carried  us  over  a  transition  period  in  the  evolu- 
tion of  a  great  system.  They  are  in  most  cases  better  prepared  to 
serve  us  still  than  other  or  younger  teachers  can  be.  No  criticism 
upon  them  and  nothing  but  compliment  for  them  is  intended.  They 
brought  all  that  they  could  get  into  their  work  and  it  was  much. 
They  have  supplemented  it  with  experience  and  study.  Nothing 
more  could  be  asked  of  them.  Nothing  shall  be  done  which  could 
reflect  upon  them  now.  But  we  are  facing  new  conditions  and  a 
new  outlook.  We  nmst  provide  for  an  opening  era.  And  we  must 
make  that  era  as  great  as  we  can  through  the  sagacity  of  our  plans 
and  the  abundance  and  forehandedness  of  our  provision  for  it. 

Conclusion 

I  must  thank  you  for  your  patience,  as  I  do  very  warmly,  and 
speak  my  concluding  word.  The  educational  territory  between  the 
elementary  schools  and  the  colleges  has  come  to  be  well  occupied  and 
it  will  be  as  completely  occupied  as  it  is  possible  for  occupancy 
io  serve  the  ends  of  a  free  people.    This  educational  territory  is 
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historic, — as  engaging  as  the  middle  ground  which  stretches  through 
the  \'alleys  of  the  Hudson  and  the  Mohawk  is  enticing  in  the  fasci- 
nating story  of  the  RevoUttion.  Upon  this  ground  educational  ex- 
dusiveness  has  met  the  democratic  intellectual  advance  and  been 
overwhelmed  by  it.  Private  schools  will  continue  to  command  en- 
downients  of  money  and  zeal  and  faith,  and  probably  more  liberal 
ones  than  heretofore ;  they  will  continue  to  serve  constitutcnts  who 
prefer  some  educational  exclusiveness  and  they  shall  have  our  fellow- 
ship and  support  in  the  doing  of  it.  But  by  far  the  greater  number, 
and  all  supported  by  taxation,  will  train  for  life  as  well  as  for 
college,  will  express  the  purposes  of  the  multitude,  and  be  alined 
with  the  people.s'  system  of  conmion  schools.  Upon  that  point  the 
summing  up  is  finished  and  the  verdict  is  in.  So  far  as  conditions 
give  rise  to  the  demand  the  doors  of  the  secondary  schools  will  have 
to  swing  -free  to  all  the  children  of  the  state.  The  conmion  schools 
are  going  higher.  A  universal  system  of  free  education  is  coalesc- 
ing. The  spectacle  is  inspiring.  The  readjustments  may  take  time 
but  when  realized  they  will  be  potential  because  voluntary,  energizing 
and  uplifting  because  the  natural  product  of  a  free  people's  thinking. 
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Thursday  morning,  December  29 

GENERAL  SESSION 

THE  DEVELOPMENT  OF  OLD  THEORIES  IN  MOLECU- 
LAR PHYSICS  FROM  CORPUSCLES  TO  ELECTRONS 

HY    J.    S.    SHEARER,    CORNELL    UNIVERSITY 

Speculation  regarding  the  constitution  of  the  material  universe 
has  played  an  important  role  in  human  thought  for  centuries.  In 
fact  we  have  no  record  of  its  beginnings,  as  tales  of  wars  and 
rumors  of  wars  were  early  regarded  of  greater  interest  than  the 
physical  universe,  while  the  worship  of  idols,  symbolizing  the 
terrible  powers  that  governed  man's  destiny  was  thought  to  be  a 
surer  way  of  securing  satisfactory  relations  with  physical  environ- 
ment than  the  study  of  actual  phenomena. 

One  of  the  first  to  leave  us  a  record  of  his  physical  theories 
was  Aristotle,  who  may  be  regarded  as  the  founder  of  the  atomic 
theory  in  which  the  characteristics  of  ponderable  masses  are  to  be 
explained  by  the  behavior  of  the  most  minute  particles.  Aristotle 
regarded  heat,  for  example,  as  made  up  of  atoms  mutually  repul- 
sive whereby  expansion,  fusion,  vaporization  and  destruction  were 
to  be  explained.  Indeed  there  has  ever  been  a  peculiar  attrac- 
tion in  the  idea  that  in  the  behavior  of  the  smallest  portion  of  matter 
was  to  be  sought  the  explanation  of  all  physical  phenomena. 

Grassendi  about  1600  again  proposed  a  molecular  idea  of  heat 
action  and  described  the  atom  of  cold  as  tetrahedral  whereby  the 
sensation  of  cooling  was  due  to  the  pricking  of  the  skin  by  the  cor- 
ners of  these  minute  pyramids  and  the  solidification  of  liquids 
was  caused  by  the  clogging  of  free  molecular  •  motion  by  such 
rough  particles.  So  might  be  traced  the  development  of  theories 
of  vision  where  corpuscles  were  projected  with  great  velocity 
to  or  fr^m  the  eye  as  well  as  other  explanations  of  physical  phe- 
nomena more  or  less  fanciful  but  ingenious.  A  new  explanation 
of  light  action  came  into  consideration  in  the  Middle  Ages  and 
gained  considerable  weight  only  to  be  rejected  by  Newton  in 
favor  of  a  corpuscular  theory  which  he  modified  with  great  ingenuity 
to  met  the  facts.  While  at  present  we  may  look  on  Newton's 
corpuscle  as  fantastic  or  impossible  we  must  admit  that  modern 
speculation  is  coming  closely  in  touch  with  many  of  his  ideas. 
And  his  statement  of  atomic  hypothesis  may  well  bear  quotation 
at  the  present  time. 
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The  smallest  particles  of  matter  may  cohere  by  the  strongest 
attraction  and  compose  bigger  particles  of  weaker  virtue  and  many 
of  these  may  cohere  and  compose  bigger  particles  whose  virtue  is 
still  weaker,  and  so  on,  for  diverse  successions  until  the  procession 
ends  in  the  biggest  particles  on  which  the  operations  in  chemistry 
and  the  colors  of  natural  bodies  depend,  and  which  by  adhering 
compose  bodies  of  sensible  magnitude. 

Note  his  concept  of  a  relative  increase  of  attractive  force  as  the 

size  of  the  particle  decreased. 

The  development  of  chemistry  as  a  science  from  the  dreams  of 
the  alchemists  soon  gave  a  more  definite  form  to  the  concept  of 
the  molecule  and  the  atom.    The  former  referring  to  the  smallest 
portion  of  a  given  material  capable  of  maintaining  existence  and 
exhibiting  its  characteristic  properties,  the  atom  being  an  indestruc- 
tible element  not  capable  of  further  division.     Some  were  inclined 
to  regard  the  atoms  of  what  we  at  present  classify  as  elementary 
substances  as  compounds  or  aggregations  of  smaller  particles  which 
mig^t  ultimately  be  of  a  single  kind  [Front's  hypothesis].     Then 
came  the  development  of  the  molecular  theory  of  heat  and  the 
kinetic  theory  of  gases  where  we  have  in  addition  to  the  idea  of 
the  existence  of  a  countless  number  of  minute  bodies  making  up 
an  ordinary  mass  the  concept  of  great  vibrational  activity.     In 
the  hands  of  Maxwell,  Clausius,  MeVer,  Boltzman  and  others  the 
kinetic  theory  of  matter  has  been  developed  till   it   stands  as  a 
monument  to  human  thought  and  serves  to  correlate  a  vast  amount 
of  knowledge  in  various  fields.     Still  electricity  and  magnetism 
were  only  vaguely  suspected  of  having  any  connection  with  atomic 
structure.     Many  hypotheses  were  put  forward  to  explain  electric 
phenomena  as  by  action  at  a  distance,  by  one  or  two  fluids  of 
strange  and  remarkable  properties  and  recently  a  molecular  theory 
of  magnetism  has  served  a  very  useful  purpose. 

The  foundation  for  the  more  recent  developments  in  atomic 
theory  was  laid  by  the  illustrious  Faraday  in  his  fonnulation  of 
the  laws  of  electrolvsis.  Here  for  the  first  time  we  have  a 
definite  quantitative  relation  between  electric  quantity  and  atomic 
masses.  According  to  Faraday,  in  a  dilute  solution  of  hydrochloric 
acid  we  have  a  separation  of  a  molecule  H  CI  into  two  parts 
H  and  CI  each  with  an  inherent  electric  charge.  The  transport 
of  electricity,  constituting  an  electric  current,  is  to  be  regarded 
as  accomplished  by  the  actual  movement  of  the  charged  bodies 
which  were  named  ions  or  wanderers.  Here  for  the  first  time 
appears  the  idea  of  an  electric  charge  in  some,  way  attached  to 
matter  which  acts  as  a  carrier.    The  amount  of  matter  involved  in 
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the  transfer  of  a  given  electric  charge  would  depend  on  the  niass 
with  which  the  natural  unit  of  charge  was  associated.  Thus  if 
CuSO^  separated  into  Cu  and  SO4  and  current  is  considered  as  due 
to  the  transport  of  copper,  for  each  atomic  unit  of  electricity  de- 
livered an  atom  of  Cu  must  be  used,  while  in  the  case  of  Hj  SO4 
separated  into  Hj  and  SO4  two  atoms  of  hydrogen  are  needed  if  the 
SO4  carries  the  same  charge  in  each  case.  If  then  this  mass  is 
abandoned,  where  the  current  leaves  the  electrolyte  two  atoms  of  H 
will  be  left  at  the  electrode  to  one  of  Cu  for  the  same  trans- 
fer of  electric  charge.  But  an  atom  of  Cu  has  a  combining  mass 
of  65  so  that  if  it  required  die  same  number  of  atomic  carriers, 
the  mass  involved  when  copper  is  used  would  be  65  times  as 
great  as  when  hydrogen  is  used  but  since  each  Cu  atom  carries 
twice  the  load  it  will  require  65  -h  2  as  great  a  mass  of  copper 
as  of  hydrogen.  Hence  the  law  that  the  mass  of  matter  deposited 
by  a  unit  of  charge  passing  through  an  electrolyte  is  given  by 
the  mass  of  hydrogen  needed  for  the  same  transfer  multiplied  by 
the  atomic  weight  of  the  carrier  divided  by  its  valence.  It  is 
to  be  observed  that  not  only  does  electricity  appear  in  this  law 
as  associated  with  mass  in  a  definite  way  but  numeric  values  of 
atomic  weight  and  valence  attained  by  methods  having  no  apparent 
relation  to  electric  phenomena  are  found  essential.  If  however 
we  must  have  these  +  and  —  carriers  separated,  in  order  to  make 
this  transfer,*  and  chemical  affinity  holds  Cu  and  SO4  united,  how 
does  the  process  originate  ?  Whence  comes  the  initial  carriers  even 
if  we  assume  that  electric  forces  wilj  cause  their  production  when 
once  current  is  started?  If  all  the  freight  cars  in  Chicago  were 
locked  to  immovable  masses  how  could  grain  be  carried  without 
first  freeing  the  carriers.  Clausius  was  the  first  to  offer  an  answer 
to  this  by  assuming  that  in  a  dilute  solution  of  H,  SO4  a  certain 
number  of  molecules  were  split  apart  or  dissociated  into + and — ions 
even  before  any  electromotive  force  is  applied.  On  this  view,  owing 
to  various  causes  as  molecular  collision  etc.,  certain  molecules  would 
be  broken  up  and  a  free  +  ion  might  shortly  combine  with  a  free 
—  ion  but  others  would  be  separated  in  the  mean  time  so  that  on 
the  average  a  considerable  number  of  free  carriers  would  be  avail- 
able much  as  divorces  in  a  populous  country  would  insure  a  certain 
number  of  divorcees  ready  to  migrate  or  remarry.  The  application 
of  an  electromotive  force  to  these  charged  wanderers  or  ions  would 
tend  to  drive  +  and  —  in  opposite  directions.  Note  here  an  addi- 
tional fundamental  concept  regarding  a  separation  of  minute  masses 
into  +  and  —  charged  bodies  probably  by  some  mechanical  shock 
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or  molecular  interaction.  The  significance  of  Faraday's  work  was 
hardly  appreciated  till  Helmholtz,  with  his  wonderful  sagacity,  de- 
clared that  it  pointed  to  an  atomic  theory  of  electricity. 

About  30  years  ago  Sir  William  Crookes  studied  the  electric  dis- 
charge through  gases  at  reduced  pressure  and  discovered  such  re- 
markable phenomena  that  he  was  led  to  postulate  the  existence  of 
a  fourth  state  of  matter.  The  series  of  tubes  before  you  have  been 
exhausted  to  show  the  more  prominent  features  observed  by  Crookes. 
At  atmospheric  pressure  we  have  the  well  known  sharp,  bright, 
crackling  discharge,  in  the  first  tube  we  have  reddish  streamers  pass- 
ing between  electrodes  much  more  widely  separated.  The  next  tube 
shows  a  marked  change  in  that  nearly  the  whole  tube  seems  to  be 
filled  with  a  reddish  light  except  in  the  immediate  neighborhood 
of  one  electrode  where  we  observe  a  bluish  glow  separated  by  a  dark 
space  from  the  red  portion.  Variations  in  this  glow  and  the  dark 
space  are  noted  in  the  next  tube  while  in  the  last  two  you  note  a 
beautiful  greenish  light  whose  brilliance  and  color  depends  on  the 
nature  of  the  glass  envelop  and  the  degree  of  exhaustion.  While 
all  acknowledged  the  beauty  of  the  phenomena  shown  by  Crookes 
and  investigators  were  stimulated  to  vigorous  effort  in  its  study 
physicists  were  not  inclined  to  accept  his  idea  of  bombardment  by 
minute  particles  in  explanation  of  the  facts.  Physical  science  had 
only  just  emerged  from  the  conflict  between  the  corpuscular  and 
the  wave  theory  of  light  and  the  apparent  relegation  of  various 
corpuscular  theories  to  the  background  inclined  many  careful 
thinkers  to  the  belief  that  in  a  wave  theory  would  be  found  the 
explanation  of  these  striking  phenomena. 

Then  came  the  discovery  of  various  so  called  rays  excited  by 
discharge  in  vacuo  of  which  little  was  heard  by  tlie  general  public 
till  the  world  was  startled  by  the  announcement  of  Professor  Roent- 
gen, hardly  lo  years  ago,  that  rays  existed  outside  the  vacuum  tube 
which  were  able  to  penetrate  many  substances  opaque  to  light  and 
by  means  of  the  fluorescence  and  photographic  action  which  they 
excited  could  give  us  shadow  views  and  pictures  of  our  bones.  From 
that  time  to  this  hardly  a  month  has  passed  without  the  announce- 
ment of  some  kind  of  rays  due  to  electric  discharge,  radio-activity 
or  some  other  more  or  less  obscure  cause.  In  order  to  correlate 
and  explain  this  endless  variety  of  phenomena  a  striking  feature 
of  which  was  the  production  of  remarkable  effects  through  solid 
bodies  attention  was  again  directed  to  Crooke's  idea  of  minute  cor- 
puscles projected  with  high  velocity. 
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The  concept  of  the  atom  based  on  chemical  phenomena  as  the 
smallest  portion  of  matter  involved  in  chemical  reactions  seemed  to 
imply  that  nothing  smaller  than  the  atom  and  having  the  property 
of  inertia  or  mass  could  exist  and  nothing  so  fetters  the  imagina- 
tion as  a  preconceived  idea  of  the  limits  of  things.  Two  experiments 
having  a  direct  bearing  on  the  various  facts  stated  may  be  briefly 
noted.  The  tube  which  you  see  here  has  a  small  slit  near  one  termi- 
nal and  a  screen  extending  diagonally  through  the  tube  covered 
with  a  substance  which  fluoresces  under  the  influence  of  electric  dis- 
charge in  vacuo.  When  the  static  machine  is  in  operation  you  may 
observe  a  luminous  straight  line  extending  from  the  slit  to  the  oppo- 
site end  of  the  tube.  According  to  one  concept  this  light  is  due  to 
the  influence  of  very  short  waves  while  the  other  view  would  assert 
that  minute  bodies  are  projected  through  the  slit  with  great  velocity 
which  by  impact  on  the  screen  caused  the  illumination.  These 
particles  would  be  the  real  carriers  of  electricity  and  such  a  stream 
should  constitute  an  electric  current.  If  the  latter  view  is  correct 
this  stream  should  be  deflected  by  a  magnetic  or  electric  field  while 
no  experiment  has  yet  shown  a  similar  action  on  a  beam  of  light. 
Bringing  now  a  strong  magnet  into  the  neighborhood  of  the  tube 
you  observe  the  curvature  of  this  stream  which  varies  with  the 
strength  and  direction  of  the  field.  Compare  this  with  the  curved 
patch  traced  by  a  ball  projected  horizontally  under  the  action  of 
the  force  of  gravitation.  The  same  effect  is  produced  by  an  electro- 
static field  clearly  pointing  toward  the  correctness  of  the  corpus- 
cular view.  This  curvature  of  path  caused  by  a  known  field  has 
been  used  to  investigate  the  properties  of  the  bodies  transferring 
charge.  Tlie  greater  the  charge  on  a  carrier  the  greater  the  force 
tending  to  deflect  it  while  the  greater  the  inertia  (mass)  the  smaller 
the  deflection.  In  this  way  the  ratio  of  the  charge  carried  by  a 
single  particle  to  its  mass  has  been  determined. 

It  should  be  borne  in  mind  that  all  our  concepts  of  physical 
phenomena  are  based  directly  on  the  idea  of  mass  which  is  primarily 
recognized  by  its  resistance  to  the  accelerating  action  of  mechanical 
force.  All  our  statements  of  physical  laws  imply  this  point  of  view 
and  while  we  recognize  differences  in  force  actions  as  shown  by 
chemical  behavior  it  seems  difficult  to  modify  our  views  to  such 
an  extent  as  to  imagine  a  still  finer  subdivision  of  matter  than  that 
indicated  in  chemical  analysis.  Yet  the  investigations  of  the  last 
10  years  have  shown  the  probability  of  the  existence  of  concrete 
portions  of  matter  only  one  one  thousandth  as  large  as  the 
hydrogen  atom  and  that  these  particles  either  act  as  carriers  of 
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negative  electricity  or,  perhaps,  in  the  aggregate  they  constitute 
electricity;  that  theee  atoms  named  electrons  (electric  ions)  are 
usually  attached  to  ordinary  mass  atoms  and  the  removal  of  the 
electron  leaves  the  remainder  of  the  mass,  originally  neutral  as  re- 
gards electricity,  positively  charged.  Still  more  radical  is  the  con- 
cept that  in  this  case  the  mass  of  the  electron  depends  on  its  velocity. 
On  this  basis  all  electric  current  and  discharge  phenomena  are 
to  be  regarded  as  manifestations  of  the  actual  movement  of  electrons 
with  or  without  accompanying  atoms  or  molecules  of  ordinary 
matter. 

Let  us  look  briefly  at  the  evidence  in  favor  of  this  view.  If  the 
electrons  have  the  property  of  inertia  (even  though  of  very  small 
mass)  when  moving  with  great  velocity  they  would  possess  con- 
siderable kinetic  energy  and  if  brought  to  rest  by  impact  should 
develop  heat.  We  have  here  a  small  x-ray  tube  one  electrode  of 
which  consists  of  a  heavy  platinum  plate  of  such  conductivity  as 
to  be  able  to  carry  a  very  large  current  without  heating.  The  dis- 
charge from  a  powerful  coil  is  passed  through  it  and  the  platinum 
beoxnes  almost  white  hot  in  an  incredibly  short  time  though  the 
extremely  thin  wires  leading  to  the  tube  show  no  signs  of  heating. 
This  is  exactly  what  we  should  expect  if  electrons  are  projected 
with  very  great  velocity  and  impinge  on  the  platinum.  Measure- 
ments of  the  velocity  of  electrons  show  that  when  free  from  ordi- 
nary matter  they  may  have  a  velocity  coinparable  with  that  of  light 
so  that  a  corpuscular  theory  of  light  is  not  quite  so  absurd  from 
that  standpoint  as  some  have  believed. 

Why  then  this  variation  in  appearance  in  the  vacuum  tube  dis- 
charge as  more  and  more  of  the  gross  matter  is  removed  ?  Imagine 
for  a  moment  a  long  street  from  one  end  of  which  are  hurried  out 
small  messenger  boys  with  great  speed  and  that  the  street  is  more 
or  less  densely  filled  with  moving  wagons  looo  or  more  times  as 
large  as  these  fleet  footed  carriers  but  each  of  which  is  attached 
to  one  or  more  of  these  hypothetical  boys.  The  impact  of  the  pro- 
jected stream  would  tend  to  jar  off  some  of  the  boys  on  the  wagons 
who  might  then  be  impelled  to  move  in  the  general  stream  direction 
and  so  some  free  messengers  would  reach  the  other  end  of  the  street. 
The  change  of  impact  or  the  average  distance  moved  before  collision 
would  increase  with  the  speed  of  the  messengers  and  with  a  reduc- 
tion in  the  number  of  obstacles,  till  when  the  street  is  nearly  clear, 
some  boys  would  run  the  entire  length  before  stopping,  others  would 
strike  the  buildings  on  the  sides.  Imagine  this  tube  filled  with  a 
gas  whose  molecules  are  the  wagons  and  that  the  electrons  are  the 
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small  boys.  When  considerable  gas  is  present  it  is  difficult  for  the 
electrons  to  pass.  Imagine  also  that  violent  atomic  vibration  may 
cause  light  then,  as  the  free  path  becomes  greater  there  is  a  region 
near  the  cathode  where  few  collisions  occur  and  light  would  be 
observed  only  at  some  distance  from  the  electrode.  When  a  high 
vacuum  is  reached  many  of  the  corpuscles  impinge  directly  on  the 
walls  of  the  tube  causing  fluorescence.  It  is  interesting  to  note  also 
that  the  charge  of  an  electron  is  found  to  be  identical  with  that 
carried  by  a  univalent  ion  in  electrolysis,  or,  valence  is  a  direct 
property  of  the  number  of  electrons  associated  with  an  ion. 

If  electric  transfer  is  only  accomplished,  by  ions  approximately 
free  from  ordinary  matter,  to  which  they  tend  to  cling,  how  are 
they  to  be  freed  in  sufficient  numbers  to  accomplish  the  results 
observed  ?  May  we  not  suppose  that  in  gas  tliere  are  always  certain 
free  electrons  as  Clausius  assumed  dissociation  in  electrolytes.  Any 
agency  capable  of  causing  violent  electronic  disturbance  would  then 
be  able  to  set  these  free  electrons  into  violent  motion  and  to  cause 
those  attached  to  ordinary  atoms  to  vibrate  often  vigorously  enough 
to  separate  some  of  them  from  the  atoms.  Each  rapidly  moving 
electron  would  aid  in  rupturing  the  bonds  between  atoms  and  other 
electrons  so  that  the  number  of  free  electrons  would  increase  with 
great  rapidity.  Among  the  agencies  capable  of  ionizing  a  gas  may 
be  mentioned  x-rays,  ultraviolet  light,  radio-active  bodies  and 
possibly  high  temperature.  A  single  experiment  will  illustrate  the 
action  of  ultraviolet  light  in  this  connection.  We  have  here  a  gold 
leaf  electroscope  charged  inductively  by  hard  rubber.  A  powerful 
disruptive  discharge  may  be  passed  between  three  iron  terminals 
which  you  observe  are  connected  to  the  large  coil.  Placing  a  thin 
plate  of  glass  between  the  electroscope  and  the  spark  gap  we  see 
that  the  leaves  show  no  indication  of  losing  their  charge  while  when 
the  glass  is  removed  they  are  discharged  at  once.  Placing  these 
crystals  near  the  discharge  you  note  a  pale  blue  light  developed  in 
one  (fluorite)  while  the  other  (willemite)  shows  a  brilliant  g^een 
with  reddish  patches ;  interposition  of  the  glass  destroys  this  effect 
completely.  It  has  been  shown  that  glass  is  opaque  to  ultraviolet 
light  and  also  that  this  light  is  effective  in  the  production  of  fluores- 
cence. This  and  many  other  experiments  point  conclusively  to  these 
extremely  short  waves  as  the  agent  by  which  the  electroscope  is 
discharged  or  to  the  ionization  of  the  gas. 

Consider  for  a  moment  now  the  information  regarding  extremely 
small  particles  which  has  been  secured  by  a  great  variety  of  indirect 
experiments.    Taking  i  cubic  centimeter  of  gas  at  o*^  and  a  pressure 
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of  one  atmosphere  we  have  approximately  4.10^*  molecules  and  the 
mass  of  a  molecule  would  vary  with  the  nature  of  the  gas  from 
.910-^*  (H)  to  20.10--*  (COn)  grams.  Their  mean  velocity  under 
the  above  temperature  and  pressure  conditions  varies  from  184,200 
cm  per  second  (H)  to  39,200  cm  per  second  (CO2).  It  would  require 
about  16,000,000  molecules  in  close  array  to  make  a  body  \Hisible 
under  tlie  most  powerful  microscope.  We  can  weigh  about  .00001 
gram  with  a  fine  balance  so  that  about  5.10^'  molecules  of  CO.. 
would  be  the  smallest  number  possible  to  weigh.  Taking  the  electron 
as  i/iooo  the  mass  of  the  hydrogen  atom  and  carrying  a  charge  of 
approximately  32.10-^^*  electrostatic  units  may  we  not  more  clearly 
appreciate  the  difficulties  met  in  the  experimentation  on  the  most 
minute  bodies  yet  known  ?  Observe  the  introduction  of  the  electron 
as  a  distinct  entity  whose  business  is  to  carry  electric  charge. 

How  are  molecules  and  electrons  held  together?  What  sort  of 
arrangements,  what  sort  of  motions  are  they  likely  to  have?  Our 
solar  system  is  made  up  of  ponderous  masses  separated  by  what 
to  us  seem  to  be  unthinkable  spaces.  Yet  there  may  be  beings  to 
whom  the  entire  system  is  only  an  atom  and  who  look  on  all  the 
telescope  reveals  as  only  a  finite  portion  of  matter.  May  we  not 
aid  our  imagination  by  the  use  of  forces  under  our  control.  Taking 
a  small  steel  ball  and  placing  it  on  this  plate  of  glass  in  a  strong 
magnetic  field  we  see  that  it  is  subject  to  force  action.  Adding  a 
second  ball  you  note  a  repulsive  force  between  them,  a  tendency 
to  maintain  a  fixed  distance  apart.  A  third  is  added  and  we  have 
a  triangular  arrangement,  a  fourth  gives  approximately  a  square, 
five  a  pentagon,  six  a  hexagon.  Forcing  two  nearly  into  contact 
they  attract  instead  of  repel.  Indeed,  were  we  able  to  combine  rapid 
vibrational  motion  with  the  force  system  shown  we  might  approxi- 
mate, with  bodies  of  finite  size  the  physical  conditions  among  atoms. 

Let  us  not  forget  however  that  the  properties  of  the  medium 
and  the  result  of  the  aggregation  of  small  bodies  into  finite  masses 
must  still  be  considered.  The  behavior  of  the  oscillatory  discharge 
in  the  circuit  shown  here  may  illustrate  this  point.  Note  the  vigor- 
ous production  of  sparks  and  streamers  while  if  a  few  more  turns 
of  wire  (of  negligible  resistance)  are  added  hardly  any  effect  is 
produced.  The  circuit  must  be  tuned  by  adjusting  the  capacity 
and  self-induction  in  order  to  give  the  desired  effects. 

While  we  now  recognize  more  clearly  the  value  of  corpuscular 
theories  we  need  have  no  fear  that  belief  in  wave  motion  will  be 
abandoned.  In  fact  there  is  even  greater  need  than  ever  before 
for  the  development  of  wave  theory  to  clear  up  obscurities  in  various 
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fields.  Are  x-rays  manifestations  of  movement  of  electrons  or  of 
even  smaller  bodies  or  are  they  due  to  waves  so  short  as  to  differ 
in  properties  from  light  waves  as  these  differ  from  electric  waves 
miles  in  length? 

The  physicist  may  well  be  encouraged  by  the  persistence  of  funda- 
mental ideas  and  he  should  try  to  avoid  hasty  and  injudicious 
disregard  of  any  physical  theory  which  has  stood  the  test  of  experi- 
ment and  which  aids  us  in  the  explanation  of  a  great  variety  of 
phenomena.  A  short  time  ago  statements  were  freely  made  that 
radium  violated  the  law  of  conservation  of  energy,  and  the  American 
public  always  seems  to  be  delighted  with  any  suggestion  of  getting 
something  for  nothing.  In  the  light  of  recent  experiment  and  of 
such  atomic  structure  as  has  been  described  the  apparent  supply  of 
energy  is  only  at  the  expense  of  a  modified  internal  arrangement. 
New  discoveries  will  be  made  from  time  to  time,  more  careful  in- 
vestigation will  indicate  new  relationship  and  call  for  modifications 
in  physical  theories,  but  the  fundamental  ideas  of  physical  science, 
such  as  the  conservation  of  energy,  are  likely  to  be  found  sub- 
stantially correct  through  demanding  a  broader  interpretation. 

Let  the  teacher  of  physical  science  maintain  an  open  mind,  always 
receptive  of  new  ideas,  appreciative  of  new  theories  yet  mindfql 
that  what  has  in  the  main  proved  to  be  in  accord  with  past  experi- 
ence may  yet  explain  what  hasty  inference  would  proclaim  to  be 
mysterious  and  unprecedented. 

As  we  survey  the  field  of  attainment  today,  trying  to  put  ourselves 
in  the  place  of  the  great  investigators  groping  in  a  world  of  mystery 
and  realize  that  many  of  their  thoughts  are  likely  to  stand  the  test 
of  centuries  of  experience,  let  us  hope  that  our  generation  may  con- 
tribute to  human  knowledge  something  as  worthy  of  a  place  in  the 
history  of  science  as  was  given  by  those  who  conceived  the  elements 
of  molecular  theory. 
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Reports  of  Committees 

REPORT    OF    COMMITTEE    ON    ALCOHOL    AND 

NARCOTICS 

BY    I.    P.    BISHOP,    CHAIRMAN,    BUFFALO    NORMAL    SCHOOL 

As  the  result  of  a  suggestion  made  by  Mrs  Cora  D.  Graham, 
President  of  the  Woman's  Christian  Temperance  Union  of  Onon- 
daga county,  in  the  course  of  an  address  delivered  before  this  body 
at  our  last  meeting  it  was  moved  and  carried  "  that  the  several  state 
educational  organizations,  the  Woman's  Christian  Temperance 
Union  and  the  New  York  State  central  committee,  be  requested 
to  send  delegates  to  confer  with  the  Committee  on  Stimulants  and 
Narcotics  of  the  State  Science  Teachers  Association  to  discuss 
means  whereby  the  teaching  in  our  schools  of  physiology,  hygiene, 
and  in  relation  to  them  the  nature  and  effect  of  alcohol  and  other 
narcotics,  may  be  rendered  more  efficient."  This  resolution  was 
drawn  up  jointly  by  Mrs  Graham  and  the  chairman  of  the  narcotics 
committee  and  approved  by  both.  Early  in  January  1904  I  sent 
a  circular  letter  to  the  presidents  of  the  organizations  named,  in- 
cluding copies  of  the  resolution  and  requesting  action  on  it.  Six 
of  the  educational  bodies  named  delegates.  The  New  York  central 
committee,  however,  and  also  the  Woman's  Christian  Temperance 
Union  declined  to  do  so  or  to  take  part  in  the  conference.  Not- 
withstanding their  refusal  it  was  thought  best  to  proceed  with  the 
conference  which  met  yesterday  [Dec.  28]  at  our  headquarters. 
Five  organizations  were  represented  at  the  meeting.  As  the  result 
of  its  deliberations  the  conference  decided  that  more  time  would  be 
necessary  to  perfect  a  plan  of  action.  The  members  therefor 
voted  to  report  progress  and  to  ask  that  the  members  of  the  con- 
ference be  continued  for  another  vear. 

As  the  narcotics  committee  has  completed  the  work  for  which 
it  was  originally  formed  I  request  that  it  be  discharged. 

Moved  and  carried,  That  the  committee  be  discharged. 

I.  P.  Bishop  and  James  E.  Peabody  were  appointed  to  represent 
the  association  at  the  next  session  of  the  conference. 
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REPORT  OF  COMMITTEE  ON  A  SYLLABUS  FOR  SECOND 

YEAR  PHYSICS  IN  HIGH  SCHOOLS 

BY    ERNEST    R.    VON    NARDROFF,    ERASMUS    HALL    HIGH    SCHOOL, 

CHAIRMAN 

During  the  past  year  the  syllabus  as  presented  by  the  committee 
and  indorsed  by  this  association  at  the  last  meeting  has  been  put 
into  active  operation  in  several  high  schools.  Although  a  few  weak 
points  have  come  to  light,  the  syllabus  as  a  whole  seems  to  work 
very  satisfactorily.  With  the  selection  suggested  in  last  year's 
report  it  does  not  seem  too  long.  This  is  perhaps  mainly  due  to 
the  higher  grade  of  pupils  electing  this  course. 

A  plan  is  now  on  foot  by  which  some  ten  of  us  will  systemati- 
cally exchange  views  as  we  continue  to  work  out  the  course  in  our 
respective  schools.  It  is  hoped  that  by  the  end  of  the  coming 
year  our  material  will  be  mature  enough  to  warrant  publication, 
and  that  designs  of  apparatus  will  be  ready  for  the  manufacturers. 

It  is  with  much  gratification  that  I  observe  the  response  of 
Columbia  University  to  this  movement.  This  university  has  estab- 
lished in  its  summer  school  our  identical  course,  so  that  now  any 
teacher  desiring  to  introduce  it  into  his  school  may  become  familiar 
with  it  with  the  least  possible  trouble. 

The  committee  desires  to  be  continued  for  anotlier  year  for  the 
purpose  of  perfecting  its  syllabus. 

REPORT  OF  COMMITTEE  ON  LABORATORY  COURSE  IN 

PHYSIOLOGY 

BY  CHARLES  NEWELL  COBB,  CHAIRMAN 

The  committee  desired  to  receive  comments  from  the  members 
of  the  association  after  the  distribution  of  the  report  of  last  year. 
Disappointed  in  this  owing  to  the  lateness  of  the  publication  of 
the  report  your  committee  reports  progress  and  asks  to  be  continued. 

REPORT  OF  COMMITTEE  ON  THE  SYLLABUS 
REVISION  IN  PHYSICS  AND  CHEMISTRY 

BY  GEORGE  M.  TURNER,  MASTEN  PARK  HIGH  SCHOOL,  BUFFALO 

The  work  in  physics  and  chemistry  in  the  secondary  school  may 
naturally  fall  under  five  heads:  (i)  topics  for  discussion,  (2) 
demonstrations  by  the  instructor,  (3)  individual  laboratory  work, 
(4)  problems,  (5)  quizzes. 
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1  Topics  for  discussion.  This  term  is  intended  to  indicate  the 
development  of  the  subject  together  with  the  discussion  of  the  sub- 
ject-matter by  the  mutual  aid  of  the  instructor  and  pupils.  Frequent 
lectures  by  the  instructor  are  to  be  commended.  The  enlargement 
of  the  subject,  by  the  discussions  that  call  out  the  individuality  of 
the  pupil,  are  to  be  strongly  encouraged. 

2  Demonstrations  by  the  instructor.  As  helpful  as  laboratory 
work  is  in  bringing  the  pupil  in  touch  with  the  apparatus  and  the 
manipulation  of  the  same,  this  branch  of  the  subject  can  not  in 
any  sense  do  away  with  demonstrations  by  the  instructor.  Not 
only  are  many  helpful  experiments  impracticable  for  individual 
laboratory  work,  but  are  beyond  the  skill  of  the  laboratory  student. 
It  is  important  that  the  instructor  present  this  side  of  the  subject 
with  as  much  skill  as  possible  in  order  to  avoid  unsatisfactory 
apologies  for  poor  success. 

3  Individual  laboratory  work.  This  side  of  the  subject  is  each 
year  receiving  more  careful  consideration,  as  its  importance  to  the 
pupil  is  the  more  recognized.  It  is  therefore  desirable  that  the  work 
done  should  be  definite  in  its  nature,  and  with  a  clearly  recognized 
aim  in  view. 

4  Problems.  It  is  necessary  that  mathematics  should  enter  into 
any  proper  course  in  physics  or  chemistry,  since  the  position  of 
these  subjects  as  sciences  compels  the  utilization  of  measurements 
of  definite  masses  and  definite  forces.  It  is  however  undesirable 
that  problems  be  solved  for  their  own  sake.  Their  solution  should 
merely  serve  to  assist  the  pupil  toward  the  better  understanding 
of  a  principle.  Problems  required  beyond  this  point  lose  their  use- 
fulness. 

5  Quizzes.  While  the  office  of  the  teacher  is  clearly  that  of 
instruction,  judicious  use  of  pointed  questions  that  tend  to  show 
to  what  extent  the  pupil  has  obtained,  from  a  demonstration  or  a 
laboratory  experiment,  the  desired  ends,  is  to  be  strongly  com- 
mended. 

Your  conunittee  wishes  it  understood  that  the  order  of  sequence 
in  the  arrangement  of  the  above  headings  has  no  bearing  on  their 
relative  importance.  No  one  of  these  headings  should  be  given 
a  preeminent  place  over  the  others,  but  each  should  be  subordinated 
to  a  logical  plan  of  work. 
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General  suggestions 
It  is  urged: 

a  That  much  care  be  exercised  by  the  instructor ;  that  the  labora- 
tory equipment  for  any  given  period  of  work,  be  in  the  best 
possible  condition,  in  order  that  delays,  due  to  imperfect  ap- 
paratus or  lack  of  working  material,  may  be  reduced  to  a 
minimum. 

b  That  the"  State  Education  Department  allow  no  credit  for  a 
pupil's  work  in  physics  or  chemistry  unless  the  work  embraces 
at  least  a  certain  minimum  amount  of  laboratory  training. 
(Further  mention  of  this  topic  will  be  made  later.) 

c  That  notebooks,  containing  a  true  record  of  the  pupil's  work 
in  the  laboratory,  be  required  of  each  laboratory  student.  Dia- 
grams, that  are  properly  proportioned  to  the  apparatus  used, 
should  be  expected. 

d  That  credit  for  laboratory  work  be  placed  on  some  basis  that 
will  recognize  relative  merit  and  discourage  poor  work,  thus 
eliminating  the  "  time  service  "  system.  Such  a  system  as  sug- 
gested would  employ  a  graded  scale  of  credits,  proportioning 
their  allowance  to  the  carefulness  of  the  work  done  and  the 
advancement  made  by  the  pupil  in  laboratory  work. 

e  That  no  credit  be  g^ven  in  either  physics  or  chemistry  for  less 
work  than  that  of  a  year's  course  in  either  subject.  This  would 
entirely  do  away  with  the  present  terms,  part  i  and  part  2, 
and  the  separate  credit  allowance  for  each. 

/  That  when  the  high  schools  of  the  State  have  reached  a  certain 
standard  of  efficiency  and  equipment  in  physics  and  chemistry, 
the  work  of  these  schools,  while  subject  to  the  counsel  and  in- 
spection of  the  State  Education  Department  may  be  regulated 
by  the  principal  and  instructor  of  the  school,  so  far  as  the  plan 
of  work  and  the  conduct  of  their  own  examinations  is  con- 
cerned. That  the  credentials  of  such  schools  be  accepted  by 
the  State  Education  Department  in  a  similar  manner  to  that 
employed  by  many  colleges,  where  the  high  school  work  of 
the  student  is  accepted  on  the  certificate  of  the  instructor  and 
principal  of  the  approved  school. 

Courses 

Your  committee  would  recommend  for  the  schools  of  the  State 
the  following  courses  in  physics  and  chemistry : 
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I  Pbjrsics 

Course  A.  A  course  adapted  for  a  first  year's  work  in  the  sub- 
ject, by  schools  that  are  well  equipped  with  apparatus  and  work- 
ing appliances: 

Course  B.  A  course  adapted  for  a  second  year's  work  in  the  sub- 
ject by  schools  of  the  same  grade  as  Course  A, 

Course  C.    A  course,  with  abbreviated  laboratory  work,  adapted 
for  a  first  year's  work  in  the  subject,  by  schools  that  are  less 
favorably  equipped  with  apparatus  and  working  appliances. 
2  Chemistry 

Course  A,  A  course  adapted  for  a  first  year's  work  in  the  subject, 
by  schools  that  are  well  equipped  with  apparatus  and  working 
appliances. 

Course  B,  A  course,  with  abbreviated  laboratory  work,  adapted 
for  a  first  year's  work  in  the  subject,  by  schools  that  are  less 
favorably  equipped  with  apparatus  and  working  appliances. 

Physics  Course  A 

The  subject-matter  of  this  course  is  intended  to  present  to  the 
pupil  the  foundation  principles  of  the  science,  the  applications  of 
the  same,  coupled  with  suitable  laboratory  work  to  bring  the  pupil 
in  close  touch  with  the  subject.  It  is  recommended  that  the  class- 
room work  be  confined  to  about  the  material  outline  in  the  accom- 
panying syllabus.  This  course  is  intended  not  only  as  preparation 
for  college  entrance,  but  to  give  all  pursuing  it  a  good  groundwork 
in  physics.  While  the  laboratory  outline  has  many  points  in  common 
with  the  requirements  of  the  College  Entrance  Examination  Board, 
and  it  is  quite  as  easy  to  fit  a  pupil  for  college  entrance  from  this 
outline  as  from  the  outline  laid  down  by  the  College  Entrance 
Examination  Board,  the  conmiittee  believes  that  the  course  it  recom- 
mends is  better  adapted  for  the  schools  of  New  York  State  than 
is  the  outline  of  the  College  Entrance  Examination  Board;  (a)  be- 
cause the  proposed  outline  does  away  with  certain  experiments 
that  have  been  found  by  experience  undesirable,  and  has  substituted 
in  their  stead  others  of  recognized  merit;  (b)  because  the  proposed 
outline  introduces  a  larger  per  cent  of  qualitative  experiments  than 
does  that  of  the  College  Entrance  Examination  Board. 

It  is  recommended  that  40  experiments,  selected  from  the  follow- 
ing list,  or  40  experiments  similar  in  character  to  those  of  the  fol- 
lowing list,  be  regarded  as  a  minimum  requirement  for  this  course. 
Of  the  experiments  selected,  it  is  advised  that  not  more  than  15  ex- 
periments be  qualitative. 
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It  will  also  be  observed  that  your  committee  offers  an  outline  of 
topics  as  a  guide  for  discussions,  demonstrations  and  applications. 
The  College  Entrance  Examination  Board  Requirements  presents 
no  similar  outline  for  the  assistance  of  the  instructor.  It  is  expected 
and  recommended  that  a  school  emphasize  certain  portions  of  the 
course,  according  as  the  equipment  of  the  school  or  the  industrial 
facilities  of  the  locality  may  warrant,  while  lessening  the  amount 
of  worW  en  other  portions  of  this  course.  In  this  manner  tlie 
individuality  of  the  instructor  and  the  applications  of  the  subject 
mav  best  be  utilized. 

Physics  Course  B 

It  has  for  sometime  seemed  wise  to  the  more  progressive  of  our 
science  instructors  that  a  second  year  course  in  physics  be  offered 
the  pupils  of  the  better  equipped  secondary  schools.  It  is  the  feeling 
of  your  committee  that  the  time  has  arrived  when  such  a  course 
may  advantageously  be  offered  to  the  schools  of  this  State.  The 
second  year  course  is  not  an  untried  experiment,  but  has  found 
favor  where  put  into  use.  The  rapid  growth  of  the  subject-matter 
of  physics  in  the  last  few  years,  the  necessary  increase  in  the  time 
required  of  the  pupil  for  laboratory  work,  have  contributed  toward 
the  overcrowding  of  the  ])hysics  work  of  the  first  year.  It  is  for 
the  purpose  of  properly  i)rcsenting  this  work  and  strengthening  the 
work  of  the  first  year  I'lat  the  second  year  course  is  proposed.  It 
is  not  the  intention  of  the  committee  that  the  course  be  made  a  com- 
pulsory one  in  any  curriculum,  but  be  made  an  optional  subject  for 
those  pupils  who  have  proved  by  their  first  year's  work  that  they 
are  fitted  for  and  desire  further  work  in  the  subject. 

The  course  recommended  below  was  submitted  to  and  approved 
by  the  State  Science  Teachers  Association,  in  all  of  its  essentials, 
at  its  meeting  in  December  1903. 

Physics  Course  C 

Your  committee  recognizes  the  disadvantageous  conditions  under 
which  many  of  the  smaller  and  less  favored  schools  and  teachers 
work.  It  is  their  belief  that  no  one  course  in  physics  can  adequately 
satisfy  the  needs  of  all  the  schools  under  the  control  of  the  Regents. 
They  also  believe  that  no  credit  for  work  in  physicS  should  be  given 
unless  accompanied  by  a  certain  amount  of  laboratory  work.  Since 
the  equipment  of  the  school  and  the  time  allottment  for  laboratory 
work  must  of  necessity  be  less  in  many  schools  than  in  others,  we 
have  prepared  and  would  recommend,  an  abbreviated  outline  for 
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laboratory  work  that  would  seem  to  be  within  the  limits  of  the 
schools  working  \inder  the  most  unfavorable  conditions.  From  the 
62  experiments  of  Course  A  there  have  been  selected  30  experiments 
that  are  simple  of  manipulation  and  require  a  minimum  amount  of 
apparatus.  Accompanying  this  outline  is  to  be  found  a  list  of 
apparatus  that  will  meet  the  needs  of  all  the  30  experiments.  Prices 
on  this  apparatus,  furnished  by  a  reliable  apparatus  firm,  iiiJicate 
that  for  $10  a  pupil  the  work  of  the  30  experiments  may  be  accom- 
plished. In  sets  of  6  or  12  the  price  may  even  be  reduced  to  $9  or 
$8.50  a  pupil.  From  tlie  above  it  would  seem  that  the  most  serious, 
if  not  all  the  objections  to  individual  laboratory  work  in  every  school 
teaching  physics,  has  been  met  and  the  State  Education  Department 
be  justified  in  requiring  a  certain  amount  of  laboratory  work,  if 
any  credit  is  to  be  allowed  for  the  subject. 

It  is  recommended  that  20  experiments  selected  from  the  follow- 
ing list,  or  20  experiments  similar  in  character  to  those  of  the  fol- 
lowing list,  be  regarded  as  a  minimum  requirement  for  this  course. 
Of  the  experiments  selected,  it  is  advised  that  not  more  than  one 
half  the  experiments  be  selected  from  that  portion  termed  **  Me- 
chanics and  Hydrostatics."  While  the  remaining  one  half  be 
selected  from  those  portions  termed  **  Light,"  "  Heat,"  "  Electricity 
and  Magnetism."  It  may  be  proper  to  state  that  your  committee 
did  not  make  the  selection  of  the  experiments  referred  to,  so  much 
from  pedagogic  reasons  as  from  the  standpoint  of  simplicity  of 
manipulation  and  low  cost  of  the  apparatus  required. 

It  is  intended  that  the  topical  work  of  this  course  follow  the 
same  general  syllabus  as  that  of  Course  A,  but  be  less  exacting,  with 
naturally  fewer  demonstrations  and  practical  industrial  applications. 

Chemistry  Course  A 

The  work  presented  by  your  committee  for  this  course  consists 
of  a  laboratory  outline  and  a  topical  syllabus,  as  under  physics 
course  A. 

The  committee  has  departed  much  further  from  the  laboratory 
outline  of  the  College  Entrance  Examination  Board  in  chemistry, 
than  it  did  in  the  case  of  physics: — (a)  because  the  outline  of  the 
College  Entrance  Examination  Board  does  not  follow  the  logical 
sequence  accepted  by  the  best  instructors  of  chemistry  and  laid 
down  in  the  most  approved  textbooks,  as  best  calculated  to  the 
proper  development  of  the  subject  for  the  mind  of  the  beginner; 
(b)  because  several  of  the  experiments,  given  in  the  above  men- 
tioned course,  are  not  only  impracticable  for  pupils  of  the  secondary 
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schools,  but  in  one  or  two  cases  unsafe  in  the  hands  of  any  but 
skilled  experimenters;  (c)  because  the  proportion  of  the  quantita- 
tive experiments  to  the  qualitative  experiments  is  too  large. 

The  committee  have  endeavored  in  the  outline  presented:  (a)  to 
follow  the  accepted  logical  order  of  sequence,  (b)  to  adopt  this 
outline  to  a  topical  outline  of  the  subject,  (c)  to  introduce  ex- 
periments of  recognized  merit,  that  are  neither  unsafe  nor  too  diffi- 
cult— in  manipulation  or  interpretation  of  result,  (d)  to  only  intro- 
duce such  a  number  of  qualitative  experiments  as  will  lead  the 
student  to  an  appreciation  of  the  exact  side  of  the  science.  An 
examination  of  the  outline  will  show  that  it  is  quite  possible  to  select 
for  college  entrance  a  sufficient  number  of  experiments  that  are 
satisfactory  for  the  purpose. 

It  is  r-ecommended  that  40  experiments,  selected  from  the  list 
which  follows,  or  40  experiments  similar  in  character  to  those  of 
the  following  list,  be  regarded  as  a  minimum  requirement  for  this 
course. 

The  topical  syllabus,  which  is  adapted  to  the  outline  so  far  as 
logical  sequence  is  concerned,  is  intended  as  a  guide  for  the  develc^ 
ment  of  the  subject,  for  discussions  and  for  industrial  applications. 
Here,  as  under  physics,  it  is  urged  that  the  instructor  aid  the  con- 
cepts of  the  pupils  by  appropriate  demonstrations  as  needed. 

Chemistry  Course  B 

m 

In  keeping  with  the  plan  outlined  under  physics  course  C,  we 
would  present  an  abbreviated  outline  in  laboratory  work,  adapted 
to  the  needs  of  the  schools  that  are  enabled  to  spend  but  a  minimum 
amount  of  time  on  laboratory  work.  In  chemistry  the  cost  of 
apparatus  for  individual  work,  when  the  experiments  are  not  com- 
plex, is  not  so  important  a  factor  as  under  physics.  It  is  assumed 
that  the  needs  of  such  a  course  as  outlined,  is  readily  comprehended 
by  the  instructor  and  a  special  list  of  apparatus  with  prices  is 
unnecessary. 

It  is  recommended  that  20  experiments  selected  from  the  list 
which  follows,  or  20  experiments  similar  in  character  to  those  of  the 
following  list,  be  regarded  as  a  minimum  requirement  for  this 
course. 

It  is  intended  that  the  topical  work  of  this  course  follow  the  same 
general  syllabus  as  that  of  Course  Aj  but  be  less  exacting,  with 
naturally  fewer  demonstrations  and  fewer  practical  industrial  appli- 
cations. 
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Your  committee  wishes  to  make  clear  that  the  particular  labora- 
tory exercises,  indicated  for  physics  or  chemistry,  are  not  to  be 
construed  as  excluding  others  of  the  same  general  character,  or  on 
the  same  or  different  topics  of  the  syllabus,  but  are  simply  presented 
as  well  known  exercises  that  be  recommended.  Improvement  in 
laboratory  exercises,  by  modified  apparatus  or  changed  plan  of 
manipulation,  is  much  to  be  encouraged. 

PHYSICS 

Topical  syllabus 

1  Properties  of  matter  and  molecular  physics 
Inertia 

Mass,  weight  and  volume  (distinctions) 

Structure  of  matter 

States  of  matter  (solid,  liquid,  gaseous) 

Elasticity  of  form  and  volume 

Tenacity  (cohesion) 

Surface  tension 

Capillarity 

2  Mechanics 

a  Statics  of  liquids 

Density  (measuring  and  weighing) 

Law  of  buoyancy 

Specific  gravity  of  solids  heavier  than  water 

Specific  gravity  of  solids  lighter  than  water 

Specific  gravity  of  liquids 

Laws  of  liquid  pressure  (hydrostatic  press) 
b  Statics  of  solids 

Levers  (moments) 

Wheel  and  axle 

Inclined  plane 

Screw  (qualitatively) 

Pulleys 

Center  of  mass  (equilibrium,  stability) 

Equilibrium  of  forces  intersecting  at  a  point   (parallelogram 
of  forces) 

Work  and  rate  of  doing  work  (horse  power,  gravity  units  only) 
c  Statics  of  gases 

Weight  of  air 

Pressure  of  air  (atmosphere) 

Buoyancy  of  air  (balloons) 
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Barometers  (mercurial,  aneroid) 
Barometric  variations 
Siphon 

Relation  between  volume  and  pressure  (Boyle's  law) 
Pumps 
d  Dynamics 

Motion  (uniform  and  uniformly  accelerated) 

Law  of  motion 

Law  of  falling  bodies 

Curvilinear  motion  (centripetal  and  centrifugal  force) 

Energy  (potential  and  kinetic,  qualitatively) 

Pendulums.     (Omit  changes  due  to  G.) 

3  Light 

Physical  nature  of  light   (velocity,  extreme  shortness  of  wave 

length) 
Images  (by  small  apertures) 
Shadows 

Reflection  (plane  mirror) 
Reflection  (concave  mirror) 
Reflexion  (convex  mirror) 

Refraction  (index,  critical  angle,  total  reflection) 
Parallel  plate  and  prism 
Lenses  (concave  and  convex) 
Convex  lens  in  simple  microscope,  eye,  camera 
Analysis  and  synthesis  of  white  light 
Color  (transmission,  reflection,  pigments) 

4  Heat 
Nature  of  heat 
Sources  of  heat 
Thermometers 

Expansion  of  solids  (coefficient) 

Expansion  of  liquids 

Expansion  of  gases  (law  of  Charles) 

Conduction  (liquids  and  solids) 

Convection  (gases  and  liquids) 

Radiation  (briefly) 

Change  of  state 

Boiling  and  evaporation 

Cold  by  evaporation  and  solution 

Dew-point 

Latent  heat  of  melting 

Latent  heat  of  vaporization 
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Specific  heat 

Steam  engine  (simple  form) 

Gas  engine  (simple  form) 

5  Sound 

Vibration  the  source  of  sound 

Sound  waves  (length  and  amplitude) 

Velocity  of  sound 

Sounding-boards 

Various  transmitters  of  sound 

Reflection  and  echoes 

Pitch  (siren) 

Vibration  of  strings  (law  of  length) 

Sympathetic  resonance 

Resonant  quarter  column 

Overtones 

Timbre 

Interference  of  sound  waves  (beats) 

6  Magnetism 

Natural  and  artificial  magnets  (poles) 
Substances  attracted  or  repelled  by  a  magnet 
Compass  needle  (mutual  action  of  poles) 
Magnetic  induction  from  magnets  and  earth 
Magnetic  lines  of  force 
Theory  of  structure  of  a  magnet 

7  Electricity 

a  Chemical  relations 

Simple  cell  (local  action,  polarization) 

Primary  cells  (gravity,  Daniel,  sal-ammoniac,  dry) 

Secondary  cell  (lead  type) 

Ohm's  law 

Laws  of  resistance  (shunt) 

Protection  of  wires  (insulation) 

Electromotive  force  and  internal  resistance  of  cells  in  j^roups 
(series,  multiple) 

Chemical  effects  of  current  (decomposition  of  water  and  solu- 
tions) 

Electrotyping  and  electroplating 
b  Heat  effects  of  current 

Electric  heating  apparatus 

Fuse  wire  cut-out 

Incandescent  lamp 

Arc  lamp 
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c  Magnetic  effects  of  current 

Lines  of  force  about  a  current 

Effect  of  current  on  compass  needle  (galvanoscope) 

Effect  of  helix  (with  and  without  iron  core) 

Electromagfnet 

Simple  telegraph 

Vibrating  bell 

Simple  telephone 

Simple  motor 
d  Induction  effects  of  current 

Induced  current  in  secondary  coil  by  various  changes  in  primary 
coil 

Induced  current  by  means  of  a  magnet 

Generators 

Permanent  field  magnets — magneto 
Temporary  field  magnets — dynamo 
Direct  current  dynamo 
Alternating  current  dynamo 

Transformer 

Induction  coil 
c  High  potential  effects 

Opposite  electrification  of  two  insulators  rubbed  together 

Conductors  and  nonconductors 

Gold  leaf  electroscope 

Induced  charges  (electrophorus,  Leyden  jar) 

Distribution  of  charges  (surface) 

Effect  of  points  (lightning  rods) 
d  Electrical  measurements 

Volt,  ohm,  ampere,  watt,  kilowatt-hour  (henry) 

Voltmeter,  ammeter  (use  of  instruments) 

Resistance  by  substitution 

Laboratory  course  A 

Mechanics  and  hydrostatics 

1  Measurement:    metric  system 

2  Weight  of  unit  volume  of  substance 

3  Lifting  effect  of  water  on  a  body  entirely  immersed 

4  Specific  gravity  of  a  solid  body  that  will  sink  in  water 

5  Specific  gravity  of  a  block  of  wood  by  use  of  a  sinker 

6  Weight  of  water  displaced  by  a  floating  body 

7  Specific  gravity  of  solid  lighter  than  water  by  flotation  method 

8  Specific  gravity  of  liquid :  sp.  gr.  bottle 
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9  Specific  gravity  of  liquid :   displacement 

10  Specific  gravity  of  liquid:  balancing  columns 

1 1  Gravity  pressure  of  water :  *  different  depths,  different  direc- 

tions 

1 2  Straight  lever :  first  class 

13  Straight  lever:   second  class 

14  Straight  lever:   third  class 

15  Center  of  mass  and  weight  of  lever 

16  Inclined  plane 

17  Pulleys 

18  Three  forces  acting  on  a  bar :  moments 

19  Three  forces  acting  at  a  point :   parallelogram  of  forces 

20  Pendulum  (omit  work  on  g) 

21  Compressibility  of  air:    Boyle's  law 

22  Study  of  the  siphon 

23  Weight  of  a  liter  of  air 
Light 

24  Image  of  point  in  plane  mirror :  law  of  reflection 

25  Images  in  plane  mirror 

26  Mirrors  at  an  angle:   parallel  mirrors 

27  Images  formed  by  convex  mirror 

28  Images  formed  by  concave  mirror:  virtual  image 

29  Index  of  refraction  of  glass  or  water 

30  Total  reflection  in  glass 

31  Path  of  ray  of  light  through  prism 

32  Focal  length  of  converging  lens 

33  Conjugate  foci  of  converging  lens 

34  Relative  size  of  image  and  object  formed  by  converging  lens 

35  Virtual  foci  formed  by  converging  lens 

36  Use  of  photometer 
Heat 

37  Study  of  heating  water  to  boiling 

38  Testing  a  mercury  thennometer,  including  effect  of  pressure, 

qualitatively 

39  Determination  of  melting  points:    solids   (paraffin,  naphtha- 

lene, wax) 

40  Determination  of  boiling  points:   liquids  (wood  alcohol,  ordi- 

nary alcohol,  acetone) 

41  Determination  of  dew  point 

42  Linear  expansion  of  a  solid 

43  Distillation.    Purification  of  water 
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44  Evaporation:    relative  lowering  of  wet  bulb  thermometer  by 

different  liquids 

45  Specific  heat  of  solid 

46  Latent  heat  of  melting 

47  Latent  heat  of  vaporization 
Sound 

48  Velocity  of  sound  in  air 

49  Length  of  resonant  quarter  column 

50  Number  of  vibrations  of  tuning  fork 
Electricity  and  magnetism 

51  Lines  of  force  about  a  bar  magnet 

52  Study  of  single  fluid  cell 

53  Study  of  lines  of  force  about  a  galvanoscope 

54  Making  an  electro  magnet:  polarity;  lines  of  force  by  com- 

pass and  by  iron  filings 

55  Making  a  permanent  magnet,  by  induction,  by  contact ;  polar- 

ity 

56  Study  of  telegraph  key  and  sounder 

57  Study  of  vibrating  bell 

58  Study  of  induced  currents 

59  Study  of  telephone  receiver  and  transmitter 

60  Study  of  simple  motor 

61  Construction  and  study  of  simple  lead  plate  storage  cell 

62  Resistance  bv  substitution 

Laboratory  course  B 

The  outline  for  work  in  this  course  will  be  found  in  the  proceed- 
ings of  this  association  for  the  year  1903.  It  is  not  thought  wise 
to  reprint  the  outline  as  a  part  of  this  report. 

Laboratory  course  C 

Mechanics  and  hydrostatics 

1  Measurement:   metric  system 

2  Weight  of  unit  volume  of  substance 

3  Lifting  effect  of  water  on  a  body  entirely  immersed 

4  Specific  gravity  of  a  solid  body  that  will  sink  in  water 

5  Specific  gravity  of  a  block  of  wood  by  use  of  a  sinker 

6  Weight  of  water  displaced  by  a  floating  body 

7  Specific  gravity  of  solid  lighter  than  water  by  flotation  method 

8  Specific  gravity  of  liquid:  sp.  gr.  bottle 

9  Specific  gravity  of  liquid:   displacement 
10  Straight  lever:  first  class 
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1 1  Straight  lever :  second  class 

12  Straight  lever:    third,  class 

13  Three  forces  acting  on  a  bar:  moments 

14  Three  forces  acting  at  a  point :  parallelogram  of  forces 

15  Pendulum  (omit  work  on  g) 
Light 

16  Image  of  point  in  plane  mirror:  law  of  reflection 

17  Image  in  plane  mirror 

18  Mirrors  at  an  angle:,  parallel  mirrors 

19  Index  of  refraction  of  glass 

20  Focal  length  of  converging  lens 

21  Relative  size  of  image  and  object  formed  by  converging  lens 
Heat 

22  Study  of  heating  water  to  boiling 

23  Testing  a  mercury  thermometer  by  boiling  point  of  water  and 

by  melting  point  of  ice 

24  Determination  of  melting  points:    solids   (paraffin,  naphtha- 

lene, wax) 

25  Evaporation:    relative  lowering  of  wet  bulb  thermometer  by 

different  liquids 
Electricity  and  magnetism 

26  Lines  of  force  about  a  bar  magnet 

27  Study  of  single  fluid  cell 

28  Making  an  electro  magnet:  lines  of  force  by  compass  and  by 

iron  .filings 

29  Making  a  permanent  magnet,  bv  induction,  by  contact :  polar- 

ity 

30  Study  of  vibrating  bell 

Apparatus  for  laboratory  course  O 

I  meter  stick 

I  spring  balance  (250  grams) 

I  overflow  can 

1  catch  bucket 

I  rectangular  block  (loaded) 

I  rectangular  block  (not  loaded) 

I  battery  jar  (15  cm  x  20  cm) 

I  lead  weight  (for  sinker) 

I  loaded  cylinder 

I  rod  (20  cm  x  i  cm) 


'The  above  mentioned  apparatus  can  be  purchased  of  any  reliable  apparatus  firm  for  a  s\ 
>t  exceeding  $io,  and;is  sufficient  for  the  work^of  [one^  pupil  in^performing   alllthe 
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I  brass  holder  for  rod 
I  glass-stoppered  bottle  (50  c.  cm) 
I  lever  and  support 
'  2  pans  for  lever 

1  set  iron  weights  (25  gr.-200  gr.) 

2  lead  balls  (for  pendulum) 

2  plane  mirrors  (5  cm  x  15  cm) 
2  straightedge  rulers  (for  sighting) 

block  (one  side  coated  white,  with  black  line) 

glass  plate  (10  cm  x  7  cm,  polished  edges) 

pair  school  compasses 

shaded  lamp 

protractor  and  square  combined  (cardboard) 

double  convex  lens  (10  cm  or  15  cm  focus) 

lens  holder 

screen  holder 

flask  (500  c.  cm) 

ring  stand  (2  rings) 

burner  (for  alcohol  or  gas) 

wire  gauze  (10  cm  square) 

thermometer  (C.  &  F.  graduations) 
Small  pieces  of  wax,  paraffin,  naphthalene 

calorimeter 
:o  c.  cm  of  each  of  the  following :  water,  alcohol,  ether 
■  2  bar  magnets 

compass  (2  cm  needle) 
:oo  grams  iron  filings 

cylindric  soft  iron  rod  (15  cm  x  i  cm) 

simple  cell  (zinc,  copper,  glass) 
50  grams  sulphuric  acid  (com.) 

sewing  needle 

knitting  needle 

vibrating  bell 
2  dry  batteries  or  2  sal-ammoniac  cells 

CHEMISTRY 

Topical  syllabus 


} 


comparison 


Introduction 

Chemical  changes 

Physical  changes 

Illustrations  to  make  clear  chemical  changes 

Relation  between  chemistry  and  physics 

Distinction  between  mechanical  mixtures  and  chemical  compounds 
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Nature  of  elements 
Nature  of  compounds 
Employment  of  symbols 
The  atmosphere — ^nitrogen 

General  properties  of  the  atmosphere 
Ingredients  of  the  atmosphere 
Approximate  composition  of  the  air 

By  volume 

By  weight 
Variation  of  watery  vapor  and  carbon  dioxid  in  the  air 
Reasons  for  regarding  air  a  mixture 
Liquid  air,  preparation  and  properties 
Nitrogen,  preparation  and  properties 
Relation  of  nitrogen  to  life 
Oxygen 
Occurrence 
Preparation 

From  mercury  bxid 

From  potassium  chlorate 

From  mixture  of  potassium  chlorate  and  manganese  dioxid 
Properties 

Oxidation,  oxidizing  agents,  oxids 
Kindling  temperature 
Combustion,  burning,  decay 
Relation  of  oxygen  to  life 
Liquid  oxygen — preparation  and  properties 
Hydrogen 
Occurrence 
Preparation 

Decomposition  of  acids  by  metals 

Decomposition  of  water  by  electric  current 

Decomposition  of  water  by  metals,  ordinary  temperature 

Decomposition  of  water  by  metals,  elevated  temperature 
Properties 
Industrial  uses 
Water 
Occurrence  7 

Properties 
Natural  waters 

Pure  water 

Impure  water 

Sources  of  impurity 
Methods  of  purification 
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Solution — gases,  liquids,  solids 

Saturated  and  supersaturated  solutions 

Crystallization 
Water  of  crystallization 

Efforescence  and  deliquescence 

Hydrated  and  dehydrated  substances 
Composition 

By  volume 

By  weight 
Adids,  bases  and  salts 

General  properties  of  acids,  bases,  salts 
Neutralization 

Definitions  of  acid,  base,  salt 
Law  and  theory 

Law  of  definite  proportions  by  weight 

Law  of  multiple  proportions 

Brief  statement  of  atomic  theory 

Use  of  the  terms:    symbol,  fornuila.   ecjuation,  atomic   weights, 

molecular  weights 
Light,  heat,  electricity,  and  chemical  action 
Light  as  cause  and  effect  of  chemical  action 
Heat  as  cause  and  effect  of  chemical  action 

Industrial  uses  of  the  electric  furnace,  calcium  carbid 
Carborundum 
Electricity  as  cause  and  effect  of  chemical  action 
Voltaic  cell — electrolytic  cell 
Industrial  application  of  each 
Chlorin 
Occurrence 
Preparation 

From  hydrochloric  acid 

From  sodium  chlorid 

From  bleaching  powder 
Properties 

Industrial  uses:   bleaching,  disinfection 
Hydrochloric  acid 
Occurrence 
Preparation 

From  sodium  chlorid  and  sulphuric  acid 
Properties — gas  and  solution 
Commercial  hydrochloric  acid 
Formation  of  chlorids  from  hydrochloric  acid 
Test  for  hydrochloric  acid  and  chlorids 
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Compounds  of  nitrogen  ... 

Ammonia 

Prq)aration  from  ammonium  salt  and  alkali 

Properties 

Aqua  ammonia 

Anhydrous  ammonia 

Relation  of  ammonium  group  to  metal 

Industrial  uses  of  ammonia 
Nitric  acid 

Nitrification 

Preparation 
From  nitrate  and  sulphuric  acid 

Properties 

Industrial  uses 

Test  for  nitric  acid  and  nitrates 

Aqua  reg^a 
Oxids  of  nitrogen — nitrous  oxid,  nitric  oxid,  nitrogen  peroxid 

Preparation,  properties  and  uses 
Derivation  and  application  of  the  atomic  theory 
Guy  Lussac's  law  of  gas  volumes 
Avogadro's  hypothesis 
Vapor  density  and  molecular  weight 
Molecular  weights  and  atomic  weights 
Molecular  formula 
Molecular  equations 
Valence 
Carbon 

Occurrence    i 

p  .  l  diamond,  graphite,  amorphous  forms 

Allotropism 

Carbon  as  a  reducing  agent 
Industrial  uses 
Carbon  dioxid 
Occurrence 
Preparation  and  formation 

Burning  of  carbon 

Fermentation 

Carbonate  and  acid 

Heating  calcium  carbonate 
Properties 
Industrial  uses 

Soda  water  fire  extinguisher 
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Test  for  carbon  dioxid  and  carbonates 
Relation  of  carbon  dioxid  to  life 
Carbon  monoxid 
Preparation 

From  carbon  by  oxidation 

From  carbon  dioxid  by  reduction 

From  oxalic  acid 
Properties 

Industrial  uses — ^water  gas 
Hydrocarbons 

Properties  and  industrial  uses  of  methane,  ethylene,  acetylene 

Petroleum 

Natural  gas 

Illuminating  gas — coal  gas,  water  gas 

Flames  and  burners 

Bunsen  burner  and  safety  lamp 

Oxidizing  and  reducing  flames 

Fluorin,  bromin,  iodin 

Occurrence  of  each  element 

Preparation  of  each  element 

Properties  of  each  element 

Industrial  uses  of  each  element 

Study  of  acids  and  salts  of  each  element 
Sulfur  and  its  compounds 
Sulfur 

Occurrence  and  fonnation 

Source,  extraction,  purification 

Properties 

Crystalline  and  amorphous  forms 

Industrial  uses 
Hydrogen  sulfid 

Occurrence  and  preparation 

Properties 

Tests 

Industrial  uses 
Sulfur  dioxid 

Occurrence  and  preparation 

Properties 

Relation  to  sulfurous  acid  and  sulfites 

Industrial  uses 
Sulfur  trioxid 

Preparation 

Relation  to  sulfuric  acid 
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Sulfuric  acid 
.  Manufacture    . 

Properties 

Industrial  uses 

Relation  to  sulfates 

Test  for  sulfuric  acid  and  soluble  sulfates 
Boron  and  silicon 
Boron 

Occurrence  of  compounds 

Boric  acid  and  borax 

Bead  test  of  boron 

Industrial  uses 
Silicon 

Occurrence  of  compounds 

Silicon  dioxid,  silicic  acid,  silicates 

Glass — ^manufacture,  varieties,  industrial  uses 
Phosphorous,  arsenic,  antimony,  bismuth 
Phosphorus 

Occurrence  of  compounds 

Preparation  of  the  element 

Comparison  of  ordinary  phosphorous  and  red  phosphorous 

Relation  of  oxids  to  acids 

Phosphates  and  phosphites 

Industrial  uses — ^matches 

Relation  of  prosphorous  to  life 
Arsenic 

Occurrence  of  compounds 

Industrial  uses  of  arsenic  trioxid  and,  par  is  green 

Marsh's  test 
Antimony 

Occurrence  of  compounds 

Properties  and  industrial  uses  of  the  element 
Bismuth 

Occurrence  of  the  element  and  compounds 

Industrial  uses  of  the  element 
Metals 
General  properties  and  methods  of  preparation  from  ores 
Sodium,  potassium,  lithium 

Occurrence  of  compounds 

Preparation  of  elements 

Properties  of  elements 

Industrial  uses  of  elements 
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Preparation  and  industrial  uses  of  the  following  compounds 
sodium  chlorid,  sodium  carbonate  (2  methods),  sodium  bicar- 
bonate,   sodium   hydrate,   sodium   sulfate,    sodium^    nitrate, 
potassium  nitrate,  potassium  chl(5rate,  potassium  carbonate, 
potassium  hydrate,  lithium  carbonate 
Calcium,  strontium,  barium 

Various  forms  of  calcium  carbonate  in  nature 

Solubility  of  calcium  carbonate  in  water  bearing  carbon  dioxid — 
caves,  hard  water 

Preparation  of  calcium  oxid  and  calcium  hydrate  from  the  car- 
bonate— lime,  cement,  mortar,  whitewash 

Various  forms  of  calcium  sulfate  in  nature 

Dehydration  of  gypsum — plaster  of  pans 

Relation  of  calcium  compounds  to  hardness  of  water — ^tem- 
porary hardness,  permanent  hardness 

Laboratory  and  industrial  uses  of  the  compounds  of  strontium 
and  barium 
Copper,  silver  and  gold 
Copper 

Occurrence  of  the  element  and  compounds 

Metallurgy  of  the  element 

Purification  of  the  element  by  electrolysis 

Properties  of  the  element 

Alloys — brass,  bronze,  German  silver 

Comparison  of  cuprous  and  cupric  compounds 
Silver 

Occurrence  of  the  element  and  compounds 

Metallurgy  of  the  dement 

Properties  of  the  element 

Alloys — coins 

Relation  of  light  to  silver  salts 
Photography 
Gold 

Occurrence 

Extraction  and  purification 

Properties  and  uses 

Alloys — coins  ^  ; 

Magnesium,  zinc  and  mercury 
Magnesium 

Occurrence  of  the  compounds 

Properties  and  uses  of  the  element 

Properties  of  the  oxid,  chlorid,  sulfate  ' 
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Zinc  ^» 

Occurrence  of  the  compounds 

Metallurgy  of  the  element 

Properties  and  uses  of  the  element 

Alloys  \  :    , 

Acid  and  basic  character  of  the  element 

Properties  of  the  oxid,  chlorid,  sulfate 
Mercury 

Occurrence  of  the  element  and  compounds 

Metallurgy  of  the  element 

Properties  and  uses  of  the  element 

Amalgams 

Comparison  of  mercurous  and  mercuric  salts 
Aluminium 
Occurrence  of  the  compounds 
Metallurgy  of  the  element 

Properties  and  uses  of  the  element  "*| 

Alums 
Aluminium   silicate 

Kaolin,  clay 

Pottery  "^■•• 

Porcelain,  stoneware,  earthenware 
Tin  and  lead 

Tin  ^'       ]  ";♦.; 

Occurrence  of  the  compound  i 

Metallurgy  of  the  element 

Properties  and  uses  of  the  element 

Alloys — pewter,  solder  "^^ 

Lead 

:i    I 

Occurrence  of  the  compounds 
Metallurgy  of  the  element 
Properties  and  uses  of  the  element 
Alloys — type  metal,  fusible  alloys 
I^ad  in  drinking  water 
Basic  lead  carbonate — white  lead 
Oxids — litharge,  red  lead,  brown  lead 
Chromium  and  manganese 
Chromium 

Occurrence  of  the  compounds 

Properties  of  potassium  chromate,  potassium  bicliroinale,  lead 

chromate,  chrome  alum 
Acid  and  basic  character  of  the  element 
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Manganese 

Occurrence  of  the  compounds 

Properties  of  manganese  dioxid,  potassium  permanganate,  man- 
ganese sulfate 

Acid  and  basic  character  of  the  element 
Iron,  nickel  and  cobalt 
Iron 

Occurrence  of  the  element  and  compounds 

Metallurgy  of  the  element — ^blast  furnace 

Varieties  of  iron — cast  iron,  wrought  iron,  steel 

Manufacture  of  wrought  iron 

Manufacture  of  steel — Bessemer  process 

Hardening  and  tempering  of  steel 

Properties  of  the  element 

Properties  of  ferrous  oxid,  ferric  oxid,  ferrous-ferric  oxid, 
ferrous  sulfate,  ferrous  sulfid 

Comparison  of  ferrous  and  ferric  compounds 
Nickel  and  cobalt 

Occurrence  of  compounds  of  nickel  ^ 

Properties  of  nickel 

Nickel  plating,  nickel  steel 

Smalt — cobalt  silicate 

Properties  of  cobalt  nitrate,  cobalt  chlorid 
Platinum 

Occurrence  of  the  element 
Properties  and  uses  of  the  element 
I'latinum  black,  spongy  platinum,  platinized  asbestos 
Some  organic  compounds 
Hydrocarbons 

Marsh  gas  series 

Ethylene  series 

Acetylene  series 
Alcohols 

Preparation  and  properties  of  methyl  alcohol 

Preparation  of  ethyl  alcohol  by  fermentation 

Relation  of  alcohol  to  wines,  beers  and  distilled  liquors 
Aldehydes 

Formaldehyde 

Acetic  aldehyde 
Ethers 

Preparation  and  use  of  ethyl  ether  I 
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Acids 

Fatty  acid  series — ^acetic,  butyric,  palmitic,  stearic  acids 

Acetic  acid 
Preparation  by  destructive  distillation  of  wood 
Preparation  by  fermentation  from  ethyl  alcohol — vinegar 
Ethereal  salts 

Composition  of  fats 
Soap  and  glycerin 

Treatment  of  fats  to  produce  soap 

Separation  of  glycerin  from  soap 

Chemical  nature  of  soap 

Relation  of  glycerin  to  nitroglycerin  and  to  dynamite 
Carbohydrates 

Chemical  relation  between  starch,  cane  sugar,  grape  sugar 

Manufacture  and  properties  of  cane  sugar 

Occurrence  of  grape  sugar  in  nature 

Occurrence  of  starch  in  nature 
Benzin  and  its  derivations 

Properties  of  benzin 

Relation  of  aniline  to  aniline  dyes 

Naphalin — commercial  use 

Laboratory  course  A 

1  Comparison  of  physical  change  and  chemical  change 

a  Illustrate  physical  change  by  solution  of  sugar,  vaporization 

of  iodin 
b  Illustrate  chemical  change  by  marble  and  hydrochloric  acid, 

copper  and  nitric  acid 

2  Study  of  the  nature  of  the  air  by  aid  of  phosphorus 

Effect  of  phosphorus  on  the  air  in  a  vessel  over  water 

3  Determination  of  the  per  cent  of  nitrogen  and  oxygen  in  the 

air  (Alkaline  pyrogallic  acid  method) 

4  Preparation  and  properties  of  oxygen 

a  Preparation  of  oxygen  by  the  decomposition  of  potassium 
chlorate 

b  Comparison  of  the  combustion  and  products  formed  by  burn- 
ing the  following  in  oxygen:  sulfur,  charcoal,  phos- 
phorus, iron 

5  Determination  of  the  per  cent  of  oxygen  in  a  weighed  sample 

ot  potassium  chlorate 

a  Estimation  of  oxygen  by  loss  in  weight 

b  Weight  of  liter  of  oxygen 
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6  Preparation  and  properties  of  hydrogen 

a  Preparation  by  the  interaction  of  zinc  and  salfuric  atid 

b  Properties  of  the  gas 

c  Crystallization  of  zinc  sulfate  from  solution 

7  Interaction  of  metal  sodium  and  water 

a  Evidence  of  hydrogen  formed 

b  Evidence  of  sodium  hydrate  in  the  solution 

8  Quantitative  examination  of  the  reaction  between  sulfuric 

acid  and  zinc  (Magnesium  may  be  used  in  place  of  zinc) 
a  Collection  of  hydrogen  from  a  weighed  portion  of  zinc 
b  Calculation  of  the  zinc  equivalent  to  i  gram  of  hydrogen 

9  Solubility  (qualitatively) 

a  Comparison  of  solubility  of  three  solids  in  water 
b  Comparison  of  solubility  of  three  liquids  in  water 

10  Crystallization 

a  Crystallization  from  hot  solution  by  evaporation  to  dryness 
b  Crystallization    from   hot   solution   by   rapid   cooling   and 

stirring 
c  Crystallization  from  hot  solution  by  slow  cooling  without 

stirring 

11  Supersaturation 

Separation  of  sodium  thiosulfate  from  a  saturated  solution, 
cooled  to  a  supersaturated  condition,  by  means  of  a  small 
crystal  of  the  same  solid. 

12  Water  of  crystallization 

a  Evidence  of  water  by  heating  crystals  of  gypsum,  copper 

sulfate,  iron  sulfate 
b  Addition  of  small  amounts  of  water  to  dehydrated  powders 

and  examination  of  resulting  products 
c  Efflorescence  and  deliquescence  by  exposing  sodium  sulfate 

and  calcium  chlorid  to  the  air 

13  Determination  of  the  per  cent  of  water  of  crystallization  in  a 

weighed  sample  of  barium  chlorid 
Estimation  of  water  by  loss  in  weight 

14  Acids,  bases,  salts 

a  General  properties  of  acids 

b  General  properties  of  bases 

c  General  properties  of  several  salts 

15  Neutralization  (qualitative) 

a  Interaction  of  sodium  hydrate  and  hydrochloric  acid 
b  Interaction  of  potassium  hydrate  and  sulfuric  acid 
c  Interaction  of  ammonium  hydrate  and  nitric  add 
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d  Comparison   of   the   salts    resulting   from   the   evaporated 
neutral  solutions 

16  A  quantitative  examination  of  the  interaction  of  acids  and 

bases,  by  means  of  burettes 

a  Comparison  of  the  volumes  of  standard  sodiimi  hydrate  and 
standard  hydrochloric  acid  solutions,  which  neutralize  each 
other. 
b  Comparison  of  the  volumes  of  standard  potassium  hydrate 
'  and  standard  sulfuric  acid  solutions,  which  neutralize 
each  other 
c  Comparison  of  relative  strengths  of  base  solution  and  of 
relative  strength  of  acid  solution,  by  calculation 

17  Preparation  and  properties  of  chlorin 

a  Preparation  of  chlorin  by  the  interaction  of  hydrochloric 

acid  and  manganese  dioxid 
b  Properties  of  chlorin 

18  Preparation  and  properties  of  hydrochloric  acid 

a  Preparation   of   hydrochloric   acid   by   the   interaction   of 

sodium  chlorid  and  sulfic  acid 
b  Properties  of  hydrochloric  acid,  gas  and  solution 
c  Properties  of  commercial  hydrochloric  acid 
d  Test  for  hydrochloric  acid,  on  a  chlorid,  by  formation  of  an 

insoluble  chlorid  (Silver  chlorid) 

19  Preparation  of  three  chlorids 

a  Preparation  of  zinc  chlorid  by  the  interaction  of  zinc  and 

hydrochloric  acid 
b  Preparation  of  magnesium  chlorid  by  the  interaction  of 

magnesium  oxid  and  hydrochloric  acid 
c  Preparation   of  ammonium   chlorid  by  the  interaction  of 

ammonium  hydrate  and  hydrochloric  acid 

20  Preparation  and  properties  of  ammonia 

a  Preparation  of  ammonia  by  the  interaction  of  slaked  lime 

and  ammonium  chlorid 
b  Properties  of  ammonia  gas 
c  Properties  of  ammonium  hydrate 

21  Preparation  and  properties  of  nitric  acid 

a  Preparation  of  nitric  acid  by  the  interaction  of  sodium 

nitrate  and  sulphuric  acid 
b  Properties  of  nitric  acid,  concentrated  and  dilute 
c  Test  of  nitric  acid  and  nitrates 
d  Examination  of  the  solid  product  of  the  interaction  of  sodium 

nitrate  and  sulphuric  acid 
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22  Preparation  of  three  nitrates 

a  Preparation  of  iron  nitrate  by  the  interaction  of  iron  and 

nitric  acid 
b  Preparation  of  copper  nitrate  by  the  interaction  of  copper 

oxid  and  nitric  acid 
c  Preparation  of  sodium  nitrate  by  the  interaction  of  sodium 

hydrate  and  nitric  acid 

23  Intersection  of  nitric  acid  and  copper,  and  study  of  nitric 

oxid  and  nitrogen  peroxid 
a  Preparation  of  nitric  oxid  by  interaction  of  copper  and  nitric 

acid 
b  Properties  of  nitric  oxid 
c  Preparation  of  nitrogen  peroxid  by  interaction  of  nitric  oxid 

and  oxygen  of  the  air 
d  Properties  of  nitrogen  peroxid 

24  Preparation  and  properties  of  nitrous  oxid 

a  Preparation  of  nitrous  oxid  by  the  decomposition  of  ammon- 
ium nitrate  by  heat 
b  Properties  of  nitrous  oxid 

25  Distribution  and  properties  of  carbon 

a  Preparation  of  carbon  by  heating  wood,  cotton,  starch,  sugar, 

without  free  access  of  air 
b  Decolorizing  action  of  animal  charcoal  on  indigo  solution 
c  Deodorizing  action  of  charcoal  on  copper  oxid 

26  Preparation  and  properties  of  carbon  dioxid 

a  Preparation  of  carbon  dioxid  by  the  interaction  of  hydro- 
chloric acid  and  marble 
b  Properties  of  carbon  dioxid 
c  Limewater  test  for  carbon  dioxid 

27  Carbonic  acid  and  carbonates 

a  Acid  eflfects  of  a  stream  of  carbon  dioxid  passed  through  a 
solution  of  sodium  hydrate  containing  an  indicator 

b  Formation  of  calcium  carbonate  by  passing  carbon  dioxid 
through  limewater 

c  Liberation  of  carbon  dioxid  from  the  carbonates  in  (a)  and 
(fc),  by  use  of  hydrochloric  acid 

d  Decomposition  of  magnesium  carbonate  by  heat 

28  Formation  and  decomposition  of  acid  calcium  carbonate 

a  Passage  of  carbon  dioxid  through  limewater  till  the  pre- 
cipitate, which  first  forms  has  nearly  or  quite  disappeared 
b  Decomposition  of  the  filtered  clear  solution  by  boiling 
c  Evidence  of  a  carbonate  in  the  precipitate 
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29  Determination  of  carbon  dioxid  in  a  carbonate 

Estimation  of  the  per  cent  of  carbon  dioxid  in  a  weighed  sam- 
ple of  calcite 

30  Preparation  of  illuminating  gas 

a  Production  of  gas  by  the  destructive  distillation  of  soft  coal 
b  Evidence  of  ammonia  and  hydrogen  sulfid  in  the  gas 

31  Study  of  flame 

a  Construction  of  a  Bunsen  burner 

b  Examination  of  nonluminous  flame  with  reference  to  rela- 
tive heat  zones 
c  Examination  of  oxidizing  and  reducing  parts  of  the  flame 
d  Test  for  kindling  temperature  of  flame 
e  Examination  of  parts  of  candle  flame 

32  Preparation  and  comparison  of  properties  of  bromin  and  iodin 

with  chlorin 

a  Preparation  of  a  small  amount  of  bromid  by  the  interaction 

of  potassium  bromid,  manganese  dioxid  and  sulfuric  acid 
b  Preparation  of  a  small  amount  of  iodin  by  the  interaction 

of  potassium  iodid,  manganese  dioxid  and  sulfuric  acid 
c  Tabular  composition   of  properties   of  bromin  and   iodin 

with  chlorin 

33  Comparative  study  of  the  chemism  of  chlorin,  bromin,  and 

iodin  by  mutual  displacement 

a  Displacement  of  bromin  from  potassium  bromid  by  chlorin 
b  Displacement  of  iodin  from  potassium  iodid  by  chlorin 
c  Displacement  of  iodin  from  potassium  iodid  by  bromin 

34  Preparation  an  properties  of  hydrofluoric  acid 

a  Preparation  of  hydrofluoric  acid  by  the  interaction  of  cal- 
cium fluorid  and  sulfuric  acid 
b  Properties  of  the  acid,  including  eflfect  on  glass 

35  Study  of  the  forms  of  sulphur 

a  Determination  of  the  melting  point  of  sulfur 

b  Observations  on  sulfur  between  its  melting  point  and  its 

boiling  point 
c  Preparation  of  crystals  from  vapor — flowers  of  sulfur 
d  Preparation  of  amorphous  sulfur 
e  Preparation  of  crystals  from  liquid — roll  sulfur 

36  Preparation  and  properties  of  hydrogen  sulfid 

a  Preparation  of  hydrogen  sulfid  by  the  interaction  of  iron 
sulfid  and  hydrochloric  acid 
b  Properties  of  the  gas 
f  Test  for  hydrogen  sulfid 
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37  Preparation  and  properties  of  some  sulfids 

a  The  effect  of  the  action  of  hydrogen  sulfid  water  on  the  fol- 
lowing substances:  clean  copper  wire,  clean  sheet  lead, 
bright  silver  coin,  and  solutions  of  lead  nitrate,  arsenic 
trioxid  (in  hydrochloric  acid),  zinc  sulfate 

38  Preparation  and  properties  of  sulfur  dioxid 

a  Preparation  of  sulfur  dioxid  by  the  interaction  of  sodium 

sulfite  and  sulfuric  acid 
b  Properties  of  the  gas 

39  Relation  of  sulfur  dioxid  to  sulfurous  acid  and  sulfites 

a  Test  of  the  acid  properties  of  a  solution  of  sulfur  dioxid  in 

water 
b  Preparation  of  sodium  sulfite  by  interaction  of  sulfurous 

acid  and  sodium  hydrate 

40  Properties  of  sulfuric  acid 

a  Effect  on  organic  matter — wood,  paper,  starch,  sugar 
b  Action  on  metals  to  form  sulfates 

c  Test  for  sulfuric  acid  and  soluble  sulfates  by  formation  of 
an  insoluble  sullate  (Barium  sulfate) 

41  Preparation  of  three  sulfates 

a  Preparation  of  zinc  sulfate  by  tlie  interaction  of  zinc  and 

sulfuric  acid 
b  Preparation  of  magnesium   sulfate  by  the  interaction  of 

magnesium  oxid  and  sulfuric  acid 
c  Preparation  of  sodium  sulfate  by  the  interaction  of  sodium 

hydrate  and  sulfuric  acid 

42  Preparation  and  properties  of  silicic  acid 

a  Preparation  of  silicic  acid  by  the  interaction  of  sodium  sili- 
cate and  hydrochloric  acid 
b  Properties  of  silicic  acid  and  silicon  dioxid 

43  Mineral  growth 

a  Interaction  of  small  crystals  of  soluble  salts  (nickel  nitrate, 
cobalt  nitrate,  manganese  sulfate,  iron  sulfate)  on  a  dilute 
solution  of  sodium  silicate 

b  Observations  on  the  formations  of  insoluble  silicates 

44  Preparation  and  properties  of  compounds  of  boron 

a  Preparation  of  boric  acid  by  the  interaction  of  borax  and 
hydrochloric  acid 

b  Alcohol  test  with  boric  acid 

c  Borax  bead  tests  with  compounds  of  cobalt,  copper,  man- 
ganese, nickel,  iron 
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45  Preparation  and  properties  of  sodium  hydrate 

a  Preparation  of  sodium  hydrate  by  the  interaction  of  sodium 

carbonate  and  "milk  of  lime" 
b  Zinc  sulfate  test 

46  Effects  of  the  con\pounds  of  certain  metals  on  the  flame  of 

the  laboratory  burner 

Coloration  of  the  flame  by  small  quantities  of  sodium  nitrate, 

potassium    nitrate,    lithium    carbonate,    barium    nitrate, 

strontium  nitrate,  calcium  nitrate 

47  Interaction  of  copper  with  metals 

a  Displacement  of  mercury  from  one  of  its  soluble  salts  by 

copper 
b  Displacement  of  copper  from  one  of  its  soluble  salts  by  zinc 

or  iron 

48  Preparation  and  properties  of  cuprous  oxid 

Deposition  of  cuprous  oxid  by  the  interaction  of  copper  sulfate, 
Rochelle  salt,  sodium  hydrate  and  grape  sugar  (Fehling^s 
solution  as  a  test  for  sugar) 

49  Preparation  of  silver 

a  Precipitation  of  silver  chlorid  by  interaction  of  silver  nitrate 

and  hydrochloric  acid 
b  Reduction  of  silver  chlorid  to  metallic  silver  by  zinc 

50  Tests  for  magnesium 

a  Precipitation  of  ammonium  magnesium  phosphate  by  the 
interaction  of  ammonium  chlorid,  ammonium  hydrate, 
magnesium  sulfate  and  sodium  di-phosphate 

b  Influence  of  cobaltous  nitrate  on  heated  magnesium  oxid  on 
charcoal 

51  Comparison  of  certain  mercurous  and  certain  mercuric  com- 

pounds 

a  Mercurous — influence  of  ammonium  hydrate  on  the  inter- 
action of  mercurous  nitrate  and  hydrochloric  acid 

b  Mercuric — influence  of  ammonium  hydrate  on  the  inter- 
action  of  mercuric  nitrate  and  hydrochloric  acid 

52  Preparation  and  properties  of  common  alum 

a  Crystallization  of  potassium  aluminium  sulfate  from  a  hot 
saturated  solution,  prepared  from  a  mixture  of  aluminium 
sulfate  and  potassium  sulfate  solutions 
b  Proof  that  the  crystals  contain  aluminium 
c  Proof  that  the  crystals  are  a  sulfate  i 

d  Proof  that  the  crystals  contain  water  of  crystallization 
e  Identification  of  the  alkaline  constituent  in  an  unknown 
V         sample  of  an  alum 
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53  Some  tests*  f c*  tin 

a  Effect  of  the  blowpipe  flame  on  the  element 
b  Effect  of  interaction  of  stannous  chlorid  solution  and  mer- 
curic chlorid  solution 
c  Effect  of  strip  zinc  on  an  acidulated  solution  of  stannous 
chlorid 

54  So^e  tests  for  lead 

a  Effect  of  blowpipe  flame  on  lead  oxid  on  charcoal 
b  Effect  of  hydrogen  sulfid  on  a  solution  of  a  lead  compound 
c  Effect  of  hydrochloric  acid  on  a  solution  of  a  lead  com- 
pound— ^hot  and  cold 

55  Acid  chromium  and  basic  chromium 

a  Preparation  of  chromium  hydrate  by  the  interaction  of 
chrome  alum  and  sodium  hydrate 

b  Preparation  of  chromium  chlorid  by  the  interaction  of  potas- 
sium bichromate,  hydrochloric  acid,  and  alcohol 

c  Oxidation  of  chromium  sulfate  to  potassium  chromate 

56  Oxidation  with  potassium  permanganate 

a  Conversion  of  ferrous  sulfate  to  ferric  sulfate  by  the  inter- 
action of  potassium  permanganate  on  an  acidulated  solu- 
tion of  ferrous  sulfate 

b  Effect  of  a  solution  of  potassium  permanganate  on  organic 
matter 

57  Ferrous  and  ferric  compoimds 

a  Preparation  of  ferrous  chlorid  by  the  interaction  of  iron 
and  hydrochloric  acid 

b  Action  on  ferrous  chlorid  by  solution  of  sodium  hydrate,  by 
potassium  ferricyanid,  by  potassium  thiocyanate 

c  Conversion  of  ferrous  chlorid  into  ferric  chlorid  by  a  mini- 
mum amount  of  nitric  acid 

d  Action  on  ferric  chlorid  by  solution  of  sodium  hydrate,  by 
potassium  ferrocyanid,  by  potassium  thiocyanate 

c  Preparation  of  a  blue  print  to  show  reduction  from  ferric 
to  ferrous  iron 

58  Fermentation  by  yeast 

a  Fermentation  of  diluted  molasses,  or  a  weak  solution  of 

grape  sugar,  by  yeast 
b  Evidence  that  the  fermentation  produces  carbon  dioxid 
c  Concentration  of  alcohol  formed,  by  distillation  (if  practical) 

59  Preparation  and  properties  of  soap 

a  Preparation  of  soap  by  the  interaction  of  lard  and  sodium 
hydrate.    Separation  of  soap  by  salt  solution. 
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b  Litmus  paper  test  of  soap  solution 

c  Production  of  some  of  the  fatty  acids  by  the  decomposition 
of  soap  solution  by  dilute  sulfturic  acid 

d  Precipitation  of  "  hardness "  from  very  dilute  solution  of 
acid  calcium  carbonate,  calcium  sulfate,  magpesium  sul- 
fate, by  soap  solution 

Laboratory  course  B 

1  Comparison  of  physical  change  and  chemical  change 

a  Illustrate  physical  change  by  solution  of  sugar,  vaporiza- 
tion of  iodin 

b  Illustrate  chemical  change  by  marble  and  hydrochloric  acid ; 
copper  and  nitric  acid 

2  Study  of  the  nature  of  the  air  by  aid  of  phosphorus 

Effect  of  phosphorus  on  the  air  in  a  vessel  over  water 

3  Preparation  and  properties  of  oxygen 

a  Preparation  of  oxygen  by  the  decomposition  of  potassium 
chlorate 

b  Comparison  of  the  combustion  and  products  formed  by 
burning  the  following  in  oxygen:  sulfur,  charcoal,  phos- 
phorus, iron 

4  Preparation  and  properties  of  hydrogen 

a  Preparation  by  the  interaction  of  zinc  and  sulfuric  acid 

b  Properties  of  the  gas 

c  Crystallization  of  zinc  sulfate  from  solution 

5  Water  of  crystallization 

a  Evidence  of  water  by  heating  crystals  of  gypsum,  copper 

sulfate,  iron  sulfate 
b  Addition  of  small  amount  of  water  to  dehydrated  powders 

and  examination  of  resulting  products 
c  Efflorescence  and  deliquescence  by  exposing  sodium  sulfate 

and  calcium  chlorid  to  the  air 

6  Acids,  bases,  salts 

a  General  properties  of  acids 

b  General  properties  of  bases 

c  General  properties  of  several  salts 

7  Neutralization 

a  Interaction  of  sodium  hydrate  and  hydrochloric  acid 
b  Interaction  of  potassium  hydrate  and  sulfuric  acid 
c  Interaction  of  ammonium  hydrate  and  nitric  acid 
d  Comparison  of  the  salts   resulting  from  the  evaporated 
neutral  solutions 
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8  Preparation  and  properties  of  hydrochloric  acid 

a  Preparation   of  hydrochloric   acid   by   the   interaction   of 

sodium  chlorid  and  sulfuric  acid 
b  Properties  of  hydrochloric  acid,  gas  and  solution 
c  Properties  of  commercial  hydrochloric  acid 
d  Test  for  hydrochloric  acid  or  chlorid  by  formation  of  an 

insoluble  chlorid  (silver  chlorid) 

9  Preparation  and  properties  of  ammonia 

a  Preparation  of  ammonia  by  the  interaction  of  slaked  lime 

and  ammonium  chlorid 
b  Properties  of  ammonia  gas 
c  Properties  of  ammonium  hydrate 

10  Preparation  and  properties  of  nitric  acid 

a  Preparation  of  nitric  acid  by  the  interaction  of  sodium 

nitrate  and  sulfuric  acid 
b  Properties  of  nitric  acid,  concentrated  and  dilute 
c  Test  of  nitric  acid  and  nitrates 
d  Examination  of  the  solid  product  of  the  interaction  of 

sodium  nitrate  and  sulfuric  acid 

11  Interaction  of  nitric  acid  and  copper,  and  study  of  nitric  oxid 

and  nitrogen  peroxid 
a  Preparation  of  nitric  oxid  by  interaction  of  copper  and  nitric 
acid 
b  Properties  of  nitric  oxid 
c  Preparation  of  nitrogen  peroxid  by  the  interaction  of  nitric 

oxid  and  oxygen  of  the  air 
d  Properties  of  nitrogen  peroxid 

12  Preparation  and  properties,  of  nitrous  oxid 

a  Preparation  of  nitrous  oxid  by  the  decomposition  of  ammon- 
ium nitrate  by  heat 
b  Properties  of  nitrous  oxid 

13  Distribution  and  properties  of  carbon 

a  Preparation  of  carbon  by  heating  wood,  cotton,  starch,  sugar, 

without  free  access  of  air 
b  Decolorizing  action  of  animal  charcoal  on  indigo  solution 
c  Deodorizing  action  of  wood  charcoal  on  a  weak  solution 

of  hydrogen  sulfid 
d  Reducing  action  of  charcoal  on  copper  oxid 

14  Preparation  and  properties  of  carbon  dioxid 

a  Preparation  of  carbon  dioxid  by  the  interaction  of  hydro- 
chloric acid  and  marble 
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b  Properties  of  carbon  dioxid 

c  Limewater  test  for  carbon  dioxid 

15  Carbonic  acid  and  carbonates 

a  Acid  effects  of  a  stream  of  carbon  dioxid  passed  through 
a  solution  of  sodium  hydrate  containing  an  indicator 

b  Formation  of  calcium  carbonate  by  passing  carbon  dioxid 
through  limewater 

c  Liberation  of  carbon  dioxid  from  the  carbonates  in  (a)  and 
(6)  by  use  of  hydrochloric  acid 

d  Decomposition  of  magnesium  carbonate  by  heat 

16  Study  of  flame 

a  Construction  of  a  Bunsen  burner 

b  Examination  of  nonluminous  flame  with  reference  to  rela- 
tive heat  zones 
c  Examination  of  oxidizing  and  reducing  parts  of  the  flame 
d  Test  for  kindling  temperature  of  flame 
e  Examination  of  parts  of  candle  flame 

17  Study  of  the  forms  of  sulfur 

a  Observations  on  sulfur  between  its  melting  point  and  boil- 
ing point 
b  Preparation  of  crystals  from  vapor — ^flowers  of  sulfur 
c  Preparation  of  amorphous  sulfur 
d  Preparation  of  crystals  from  liquid,  roll  sulfur 

18  Preparation  and  properties  of  hydrogen  sulfid 

a  Preparation  of  hydrogen  sulfid  by  the  interaction  of  iron 

sulfid  and  hydrochloric  acid 
b  Properties  of  the  gas 
c  Test  of  hydrogen  sulfid 

19  Preparation  and  properties  of  some  sulfids 

The  effect  of  the  action  of  hydrogen  sulfid  water  on  the  fol- 
lowing substances:  clean  copper  wire,  clean  sheet  lead, 
bright  silver  coin  and  solutions  of  lead  nitrate,  arsenic 
trioxid  (in  hydrochloric  acid),  zinc  sulfate 

20  Preparation  and  properties  of  sulfur  dioxid 

a  Preparation  of  sulfur  dioxide  by  the  interaction  of  sodium 

sulfite  and  sulfuric  acid 
b  Properties  of  the  gas 

21  Relation  of  sulfur  dioxid  to  sulfurous  acid  and  sulfites 

a  Test  of  the  acid  properties  of  a  solution  of  sulfur  dioxid  in 

water 
b  Preparation  of  sodium  sulfite  by  interaction  of  sulfurous 

acid  and  sodium  hydrate 
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22  Properties  of  sulfuric  acid 

a  Effect  on  organic  matter — wppd,  paper,  starch,  sugar 
h  Action  on  metals  to  form  sulfates 

c  Test  for  sulfuric  acid  and  soluble  sulfates,  by  .formation  of 
an  insoluble  sulfate  (barium  sulfate) 
?3  (Preparation  and  .properties  of  sodium  hy^ate 

a  Preparation  of  sodium  hydrate  by  the  interaction  of  sodium 

carbonate  and  "  mijk  of  lime  " 
h  Zinc  sulfate  test 

24  Effect  of  .the  compounds  of  certain  me^ls  on  the.jQ^ifne  of  the 

laboratory  burner 
Coloration  of  the  flame  by  small  quantities  of  sodium  nitrate, 
potassium    nitrate,    lithium    carbonate,  ,barium    nitrate, 
strontium  nitrate,  calcium  nitrate 

25  Interaction  of  copper  with  metals 

a  Displacement  of  mercury  from  one  of  its  soluble  salts  by 

copper 
h  Displacement  of  copper  from  one  of  itsjsoluble  s^t^by  zipc 

or  iron 

26  Preparation  and  properties  of  common  alum 

a  Crystallization  of  potassium  aluminium  sulfate  from  a  hot 
saturated  solution,  prepared  from  a  mixture  of  aluminium 
sulfate  and  pptassium  sulfate  solution 

h  Proof  that  the  crystals  contain  aluminium 

c  Proof  that  the  crystals  are  a  sulfate  * 

d  Proof  that  the  crystals  contain  water  of  cr^^st^lization 

e  Identification  of  the  alkaline  constituent  in  an  unknown 
sample  of  an  alum 

27  Some  tests  for  lead 

a  Effect  of  blowpipe  flame  on  lead  oxid,  on.cl^rc^ 
h  Effect  of. hydrogen  sulfid  on  a  soluti<;m  of  a  le^d  compound 
c  Effect  of  hydrochloric  acid  on  a  solution  ,pf  a  lead  com- 
pound— ^hot  and  cold 

28  Ferrous  and  ferric  compounds 

a  Preparation  of  ferrous  chlorid  by  the  interaction  of  iron 
and  hydrochloric  acid 

h  Action  on  ferrous  chlorid  by  solution  of  $Qdiu;n.hydfate,  by 
potassium  ferricyanid,  by  potas^iuin  tbiocyat^ite 

c  Conversion  of  ferrous  chlorid  into  ferric  chlorid  jby  a  mini- 
mum amount  of  nitric  acid 

d  Action  on  ferric  chlorid  by  solution  of  spcliuip  hydlfate,  by 
potassium  f errocyanid,  by  pot^iuip  tjiipq^'jS^te 
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39  Fermentation  by  yeast 

a  Fermentation  of  diluted  molasses,  or  a  weak  solution  of 

grape  sugar,  by  yeast 
b  Evidence  that  the  fermentation  produces  carbon  dioxid 
c  Concentration  of  alcohol  formed  by  distillation  (if  practical) 
30  Preparation  and  properties  of  soap 

a  Preparation  of  soap  by  the  interaction  of  lard  and  sodium 

hydrate.    Separation  of  soap  by  salt  solution 
b  Litmus  paper  test  of  soap  solution 
c  Production  of  some  of  the  fatty  acids  by  the  decomposition 

of  soap  solution  by  dilute  sulfuric  acid 
d  Precipitation  of  "  hardness  "  from  very  dilute  solution  of 
acid   calcium,   carbonate,   calcium    sulfate,    magnesium 
sulfate,  by  soap  solution 

Respectfully  submitted 

George  M.  Turner,  Chairman 
Ernest  R.  von  Nardroff 
O.  C.  Kenyon 

It  was  moved  and  seconded  that  the  report  of  the  committee  be 
adopted  by  the  association,  earnestly  recommended  to  the  State 
Education  Department  as  a  basis  for  the  work  in  physics  and  chem- 
istry for  the  secondary  schools  of  the  State  for  the  time  period  of 
the  next  syllabus,  and  ordered  printed  in  the  proceedings  of  this 
association  for  the  current  meeting.    Carried 
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Atkinson,  George  F.,  Cornell  University,  dep't  of  botany,  Ithaca 
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Baker,  A.  M.,  Irondequoit 

Bardwell,  D.  L.,  superintendent  of  schools,  borough  of  Richmond 
Barker,  V.  K.,  Turin 

Barrows,  Franklin  W.,  M.  D.,  1364  Michigan  st.  Buffalo 
Barrus.  R.  M.,  Keuka  College 
Beach,  Grace  B.,  322  St  Nicholas  av,  Normal  College  of  the  City  of  New 

York 
Bean,  Charles  M.,  Pulaski  High  School 
Benedict,  W.  H.,  Brooklyn 

Bennett,  William  M.,  76  Wellington  a  v.  Rochester,  High  School 
Bentley,  Gordon  M.,  A.  &  M.  College,  Raleigh  N.  C. 
Benway,  Mabel  R.,  North  Tonawanda  High  School 
Betz,  William,  East  High  School,  Rochester 
Bigelow,  Maurice  A.,  Teachers  College,  New  York 
Binns,  Charles  V.,  New  York  State  School  of  Clay-working  aifU  Ceramics, 

Alfred 
Bishop,  Irving  P.,  109  Norwood  av.  Buffalo,  Normal  School 
Bogcrt,  Marston  T.,  Columbia  University,  New  York 
Bond,  W.  E.,  Potsdam  Normal  School 
Boniface,  Sister  M.,  Nazareth  Academy,  Rochester 
Bradley,  Elizabeth  L.,  Geneseo  Normal  School 
Bradle)',  Theodore  J.,  Albany  College  of  Pharmacy 
Brigham,  A.  P.,  Colgate  University,  Hamilton 
Bronson,  B.  S.,  Geneseo  Normal  School 

Brown,  Marim  R.,  56  Livingston  st.  Brooklyn,  Erasmus  Hall  High  School 
Brown,  Mrs  M.  Mc,  427  Penn  st.  Camden,  N.  J.,  High  School 
Bryant,  Frank  L.,  403  E.  19th  st.  Brooklyn,  Erasmus  Hall  High  School 
Bryant,  Ward  C,  LeRoy 

Bullard,  W.  G.,  613  South  Crouse  av.  Syracuse 
Burgin,  Bryan  O.,  118  Central  av.  Albany,  High  School 
Rurlingham,  Gertrude  C,  93  Oak  st.  Binghamton,  High  School 
Burr,  Charles  H.,  White  Plains  High  School 
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